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CAR SHORTAGE 


Speed up maximum tonnage over divisions 
with superheaters. 











Superheaters make possible longer trains 
and faster schedules. 


Speed up yard service with superheaters. 


Four superheated will do the work of five 
saturated switchers. 


Superheaters make two trips for water while 
saturated switchers make three. 


Superheated switchers require fire cleanings 
only half as often. 


Speed and tonnage on the road; speed and more 
available engine hours, per engine, in the yards 
will relieve car shortage. 


LOCOMOTIVE SUPERHEATER CO. 


NEW YORK CHICAGO 
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DH yf@- PHILADELPHIA, PA. 
Mam Irs » Snip. LABOR SAVING 
MACHINE TOOLS | 


To reduce the cost of sharpening 
drills, to improve their condition, 
and to increase their output. 


Install the Sellers Drill Grinder 


Drills correctly ground and pointed 
by this machine do more work before 
regrinding, feed easier and cut faster | 
than when sharpened in any other | 
way. 


Better Drills More Holes 











It grinds the proper amount of 
clearance to every part of the cutting 
edges. It insures exact similarity of 
the cutting edges. It does not re- 
quire a mechanic for operator. 


INJECTORS, VALVES, ETC. 
FOR LOCOMOTIVES 























SLOW WORK IS INEXCUSABLE | 
WHEN BETTER, MORE MODERN 
MACHINERY IS OBTAINABLE 


You never heard of a failure because of 
the best labor-saving equipment but you 
know of many failures due to the lack of it. 


The same principle applies to everything 
even locomotive repairs. 


Take our Portable Turning Machine for 
example. It is the latest Machine on the 
market for truing crank pins. It is the 
quickest because it is easy to handle and 
set-up. It is the most adaptable because 
one machine is arranged for pins of varying 
lengths; it is not justtoo long or too short. In an instant it can be made to fit the work. These 
advantages lessen the cost of each job and make the Machine pay for itself. 





We have a 4-page circular filled with illustrations of what this machine will do and how it 
does it. 
Do You Want Your Circular? 


Manufacturers’ Portable Cylinder Boring Bars, , 
Portable Milling Machines, Pipe Benders, etc. 


PEDRICK TOOL & MACHINE CO. 


3641 N. Lawrence St. Philadelphia 
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Change The action of the Interstate Commerce 

om Commission in changing the fiscal year 
of the railways to end on December 31 
instead of June 30 will be warmly ap- 
preciated by many mechanical department officers. The 
time to repair locomotives and cars is when business is light 
and there is a surplus of equipment in the spring and early 
summer. While the stronger roads are able to do this the 
mechanical departments on many roads have been handi- 
capped by the restrictions on expenditures for the repair of 
equipment during the period of slack business in the spring 
in order to make an artificially good showing for the current 
year. As business begins to increase after July 1 it becomes 
necessary to rush equipment into service with the minimum 
amount of repairs, resulting in failures on the road and 
consequent delay. 


Fiscal Year 


Higher Postage Newspapers and magazines are now 
carried by the postoffice at the rate of 
1 cent a lb. The Randall rider to the 
postoffice bill proposes to change this to 
1 cent a lb. for distances up to 300 mi.; 2 cents a lb. for from 
300 to 600 mi.; 3 cents a lb. from 600 to 1,000 mi.; 4 cents 

lb. from 1,000 to 1,400 mi.; 5 cents a lb. from 1,400 to 
1,800 mi., and 6 cents a lb. over 1,800 mi. Obviously the 
effect of this will be to restrict the circulation of our national 
magazines, thus defeating one of the fundamental purposes 
for the establishment of the postoffice—the better education 
of citizens throughout the length and breadth of the land, and 
the development of a spirit of patriotism and national unity 
hen, too, the method of charging by zones and in almost 
direct proportion to the mileage is not at all just. Investiga- 
tions have shown that the greater part of the cost of handling 
mail is at the terminals and that the relative cost of transport- 
ing it from place to place is comparatively small. It 
hardly seems possible that a government that is as far- 
sighted and as liberal as our own in carrying on educational 
projects, will allow the passage of an act which will throttle 
and impair the usefulness of such important agencies as our 
national magazines and technical journals. 


Proposed 


for Magazines 


The In deciding on the draft gear ar- 
inate Gear rangement for freight cars there 
are several items that must be 
taken into consideration. It is of 
primary importance that a good substantial gear be 
used in order that the greatest service may be obtained 
from it. The gear must be of sufficient capacity to properly 
protect the car. The car must also be of substantial con- 
struction to withstand the heavy shocks it is bound to receive 
in service. The question as to what capacity the draft gear 
shall be, and how strong the draft sill construction shall 
be is a matter that is open to discussion. The problem is 
somewhat one-sided in favor of the heavy sill construction, 
as, regardless of the capacity of the draft gear itself, its 
maintenance is usually neglected. This of necessity requires 


Problem 


a sufficiently heavy draft sill construction to absorb the 
shocks that should have been absorbed by the draft gear. 

Theoretically, however, the light sill with the high capacity 
draft gear is the most economical plan to follow. ‘This was 
quite definitely shown in the M. C. B. draft gear committee 
report presented at the last convention. With an increase 
of 60 per cent in cross sectional area of the draft sills there 
was only about 20 per cent permissible increase in load in 
the case of the spring gear, before the sills were stressed 
beyond their elastic limits, and the increase was only 8 per 
cent in the case of a friction gear. Comparing the two gears 
for the same sills it was found that the friction gear would 
absorb three times as much load as the spring gear before 
the sills were permanently distorted, and in the heavier sills 
it carried 2.6 times as much. It is therefore plain that if 
increased protection is desired the draft gear capacity should 
be considered first, and that the draft sill capacity should 
be considered from the standpoint of poor draft gear main- 
tenance. Where the sills are called upon to absorb too much 
of a shock it not only subjects the superstructure of the car 
to excessive racking and ultimate damage, but it also is very 
liable to damage the lading. 


Benefits from The prizes in the competition on the 
Benefits Derived from Convention 
Attendance have been awarded to F. 
P. Roesch, master mechanic of the El 
Paso & Southwestern at Douglas, Ariz.; R. R. Clarke, Pitts- 
burgh, Pa., and C. E. Copp, foreman painter, Billerica shops, 
Boston & Maine, North Billerica, Mass. Other communica- 
tions possessing considerable merit will be published. 

One of the writers emphasizes the value of the conventions 
as a “mind tonic.” The demands upon the transportation 
machine or any of its departments are so severe in these days 
that haphazard work cannot be tolerated. No officer or fore- 
man can afford to get into a rut, but must keep a clear head 
and use it. Getting out and seeing what the other fellow is 
doing and what he is thinking about is the best recipe known 
for getting and keeping out of a rut. The narrow-minded, 
self-satisfied attitude on the part of some officers and fore- 
men is responsible for much inefficiency and waste both of 
energy and material. The biggest gains in efficiency cannot 
always be accurately measured in detail but are to be found 
in the aggregate on the balance sheet. Because they are 
not clearly evident in the detail operations they are not fully 
comprehended by the average officer, although the real execu- 
tive—the man of vision and foresight—finds little difficulty 
in recognizing them clearly. The inspiration received from 
a convention gives far greater returns in increased efficiency 
in the better use of energy and materials than does the knowl- 
edge gained of some new detailed method or device, the exact 
measure of which cannot be gaged and which may in itself 
more than repay the cost of attending the convention. It is 
unfortunate that because the larger and more important sav- 
ing is less easily comprehended it is so often overlooked. 

One of the writers reported a convention which he attended 


Convention 


Attendance 
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for a trade paper and marvels at the good he gained from 
it. He was forced to study the convention. Every represen- 
tative should be required to report back to his management 
the good things which he has gained from attendance at the 
convention, in meeting people outside the convention hall and 
in visiting the exhibits. While observations indicate that 
most of the members in attendance at the mechanical depart- 
ment conventions are fully alive to the opportunities and 
work hard to get the most out of the meetings, many might 
be spurred to greater efforts if formal reports were required; 
some who are not as fully awake to the opportunities might 
be awakened, and the reports themselves would beyond doubt 
prove the value of convention attendance. 


Mechanical Depart- With the excellent business of the past 
year many roads have available more 
extensive funds with which to make 
improvements in shops and _ equip- 
ment that have in the past been necessary, but which for 
the lack of sufficient capital have been deferred. The 
mechanical department budgets for the year are considerably 
larger than those prepared for 1916. Several railroads are 
planning shop extensions in order that the repair work may 
be more efficiently performed. Improved machine tools are 
being purchased and every means is being taken to meet 
the demands for cars and locomotives required by the heavy 
business. The high price of metals and the poor deliveries 
has caused many roads to pay greater attention to the scrap 
piles. Material that hitherto was not profitable to reclaim 
has been repaired and re-formed into serviceable material 
at a saving over the market price. Cars that hitherto have 
been scrapped will be rebuilt, steel draft sills and in many 
cases steel draft arms, together with high capacity draft 
gears being used to put them into condition for service. 
Much of the material reclaimed from scrap will be and 
is now being used in rebuilding. Many castings that were 
made of bronze are now being made of malleable iron and 
steel, and the welding of high speed steel to carbon steel 
shanks for machine tools has become a common practice. 
Some roads are taking this opportunity for improving the 
efficiency of their power by the application of superheaters 
and brick arches to those engines whose condition and life 
warrant the expenditure. The year bids fair to be a busy 
one for both the railway shops and the supply houses which 
furnish them material. Every effort should be made properly 
to organize the forces so that the work will be put through 
with despatch and at the least possible expense. 


ment Prospects 


for 1917 


The New Mechanical department officers on mul- 
Headlight tiple track roads with heavy traffic 
were, to say the least, shocked when the 
Rule ~ : aa Oy Pe 
Interstate Commerce Commission issued 
a new order, the day after Christmas, which is only a little 
less severe in its requirements than the original order. Just 
why the commission took the course that it did is difficult 
to understand. ‘To see a dark object as large as a man of 
average size standing erect at a distance of 800 ft. ahead 
and in front of a headlight in a clear atmosphere requires a 
real searchlight. Much testimony has been given to show 
the danger of operating such headlights, even though they 
may be dimmed in passing opposing trains, because of the 
danger of misreading signals. Surely those engineers who 
went to Washington to testify against the use of such lights 
at the risk of losing their insurance rights in the brother- 
hoods and of being ostracized by their fellows, must have 
had pretty strong convictions on the subject. How can the 
commission explain away the results of the many tests which 
have been made under expert supervision in recent years and 
which have demonstrated the danger of using the high-power 
lights ? 
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Objections have been raised by the boiler inspection de- 
partment that it was not practicable to develop an apparatus 
which would make it possible scientifically to measure the 
intensity of the light, and therefore the rather vague require- 
ment noted above has been adopted. Just how are the gov- 
ernment inspectors going to make these tests? And will 
they be checked in their results, or will they be the sole 
judges as to whether the headlights which they find in service 
meet the government’s requirements ? 

It would be interesting to know exactly why the locomotive 
inspection bureau and the labor leaders have worked so 
closely together in the hearings before the Interstate Com- 
merce Commission. It would be equally interesting to know 
why the brotherhood leaders have had to threaten the mem- 
bers of the brotherhood with expulsion and ostracism if 
they testified against the high-power headlight. The 
members of the Interstate Commerce Commission are 
overburdened with work and responsibility. Undoubtedly 
they are sincere in trying to do that which in their sight 
is most fair to the public and to the railroads. In order- 
ing the high-power headlights into service, however, they 
are assuming a tremendous responsibility as to the welfare 
of employees and passengers on heavy traffic roads. It 
hardly seems possible that, if the individual members had 
had an opportunity to study the records of the recent hearings 
closely, they could have agreed upon this rule. 


The The three prizes in the hot box compe- 
Hot Box tition have been awarded to J. S. 
hacia Breyer, master mechanic of the South- 


ern Railway at Charleston, S. C.; A. 
M. Dow, foreman freight car repairs, El Paso & Southwest- 
ern, El Paso, Tex., and J. E. Helms, inspector, Atchison, 
Topeka & Santa Fe shops, Pueblo, Colo. A large number 
of letters were received in the competition looking at the 
problem from different viewpoints; taken as a whole they 
form a most comprehensive study of the hot box problem. 
At least a dozen of them have been selected for publication 
in this or subsequent issues. 

There seems to be a disposition in many quarters to regard 
the hot box problem as one which is not capable of solution. 
The same thing was said concerning accidents, and yet the 
safety first movement, as it has gained greater and greater 
impetus, has greatly reduced injuries and fatalities by re- 
moving the causes. Many railway officers despaired of re- 
ducing the loss and damage to freight, and yet the educa- 
tional campaigns which have been conducted during the 
past two or three years have made wonderful reductions in 
this item. Many instances are on record where the right 
kind of a man in charge of an educational campaign, reach- 
ing all those who had any interest in the matter, has re- 
sulted in wonderfully increased economy in use of fuel, large 
increases in car loading, and really marvelous increases in 
train loading. The hot box problem can be eliminated if 
the supervising officers will see that each man who has any- 
thing to do with those factors which are liable to cause hot 
boxes is fully educated as to exactly how the work should 
be done, and is then, with his fellows, filled with enthusiasm 
and inspired to do his part in bringing the trouble to an end. 

It would almost seem that the journal box on a freight 
car has no friends, and is neglected and passed by as a 
thing unfit to associate with—an outcast. As long as this 
continues to be the case it is hopeless to expect better results. 
On the other hand, if the waste and inefficiency which is 
caused by lack of proper care is once realized, the right 
man or men are sure to be developed that have enough en- 
thusiasm and executive ability to start and direct a cam- 
paign for better results. If this is done many railroad 
officers may be surprised at the fact that the amount of 
lubricant actually required will be even less than under 
present conditions. In other words. it is not more oil that 
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is required, but a greater co-operation and inspiration on the 
part of all interests in seeking the real heart of the trouble 
and eliminating those defects which cause the trouble. 

Railway Supplies Two measures are pending in Con- 
gress that should receive the backing 
of those who are interested in the ex- 
tension of our foreign trade—and this 
should include all of us, for upon it will depend much of the 
future general prosperity of our country. One of these meas- 
ures is the appropriation to the Bureau of Foreign and Do- 
mestic Commerce of the Department of Commerce. A fair 
indication of the efforts of the bureau in extending our export 
business is the attention which it is giving to the single item 
of railway equipment. Frank Rhea, formerly with the Inter- 
state Commerce Commission, Division of Valuation, is now 
in Australia, having recently left New Zealand. He expects 
later to study the markets for railway equipment in Japan, 
China, India and South Africa. The bureau also hopes to 
send an expert to study the ports and transportation facili- 
ties in Russia; another to investigate mineral resources in 
the Far East, and still another, if possible, to study the mar- 
kets for railway equipment in Latin America. Critical 
investigations of this character are quite necessary if we are 
to secure the best results, and the work of the department 
should not be hampered, particularly at this time, by paring 
down the appropriation which the bureau has asked for and 
every cent of which will be needed to carry out its proposed 
program. 

The second measure is the Webb bill. It is of vital im- 
portance that American industries co-operate in order to 
market their products in foreign lands and successfully meet 
the competition of foreign combinations, some of which are 
actively backed up by their governments. At present such 
action on the part of American concerns would be unlawful 
under the provisions of the Sherman act. The Webb bill 
provides that nothing in the present anti-trust laws shall be 
construed to render illegal an association entered into for 
the sole purpose of engaging in export trade and actually 
engaged solely in such trade, or an agreement made or act 
done in the course of export trade by such association, pro- 
vided such association, agreement or act is not in restra‘nt 
of trade within the United States. It provides also that no 
provision of the Clayton bill shall be construed to forbid 
the acquisition or ownership by any corporation of the whole 
or any part of the stock or other capital of any corporation 
organized solely for the purpose of engaging in export trade. 
No special interests are opposing this bill. Obviously, it 
should be made effective at the very earliest moment, and 
surely during the present session of Congress. The bill 
was amended in going through the House to guard against 
certain fancied abuses. While these amendments looked 
very innocent, it has since been found that they would en- 
tirely nullify the purpose of the bill and would place our coun- 
try in a ridiculous position. The Senate Committee which has 
the bill in charge is apparently examining it closely from a 
legal standpoint in order to make it really effective, but 
the committee also has in charge the railroad bill and there 
is danger of the Webb bill being lost sight of in the heavy 
pressure of work to which this committee is being subjected. 


and 


Foreign Markets 


The In May, 1914, the American Railway 
a Association, on the initiative of vari- 
ous members, re-eminen mon 

Box Car P t a & 


whom was E. P. Ripley, president of 
the Atchison, Topeka & Santa Fe, appointed a committee 
to work out designs for a standard box car. Mr. Ripley 
was made chairman of this committee, and the other mem- 
bers are President Smith of the New York Central, Presi- 
dent Rea of the Pennsylvania, President Harrison of the 
Southern, Chairman Kruttschnitt of the Southern Pacific, 
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Chairman Elliott of the New Haven, and President Mark- 
ham of the Illinois Central. A sub-committee, of which 
George L. Wall is chairman, was appointed, consisting of 
representatives of four of the prominent car building com- 
panies. This sub-committee has been enlarged recently to 
include mechanical representatives from several roads. The 
work of the sub-committee is beginning to take definite 
form. Three types of box cars have been decided upon, the 
double-sheathed car, the steel frame single-sheathed car and 
the all-steel car. The first type may be built for either 60,000 
or 80,000 lb. capacity, the second for 80,000 lb. capacity, 
and the third for 80,000 or 100,000 lb. capacity, making 
five designs in all. Sample cars of each of the different 
types are soon to be built. Some are in process of con- 
struction. 

With the progress thus made it seems certain that the 
railroads in this country are assured of a box car of standard 
construction and one that will give the shippers and the 
handling lines the service they have a right to expect. There 
are several reasons why a standard box car construction 
should be adopted. Interchanging the cars and sending 
them broadcast throughout the country practically amounts 
to pooling the equipment. As a practical matter, a freight 
car is anybody’s car, and the M. C. B. rules are such that 
that “anybody” has got to keep that car in repair. With 
the large number of different cars in service on the rail- 
roads today each road is required to keep a large assortment 
of repair parts on hand with which to make repairs, or 
to hold the car out of service until the necessary parts are 
received from the car owner, or to make “wrong”’ repairs at 
its own expense and get the car back into service. With a 
standard car a much smaller amount of material would have 
to be carried in stock, thus permitting a substantial decrease 
in the capital invested in such parts. This is one of the 
strongest arguments used by the advocates for the standard 
car. 

The adoption of a standard car will eliminate the weak, 
inferior car of cheap and poor construction which is low in 
first cost and expensive in maintenance, and which can 
never be depended upon to reach its destination in proper 
condition. The committee has given particular attention 
to the maintenance feature, and has attempted to provide a 
car of minimum weight that will give the greatest service 
with the lowest practical first cost. The matter of inter- 
changeability of parts has also been given careful consid- 
eration. 

The car builders will be benefited by the adoption of the 
standard car. They will be in a position to make the cars 
at a lower cost, in that with the standard parts their dies, 
templates and drawings can be standardized. The cars can 
be built and material purchased during times of depression 
and held in stock, thus enabling the builders to maintain 
a more uniform shop output and to purchase material at 
favorable prices. The workmen becoming familiar with the 
standard designs would be able to do their work with greater 
despatch and increase their productiveness. All of this 
should tend to lower the price of the cars to the railroads 
and give them more than they now receive for their money. 

In some details of this work the committee has sought to 
improve or provide designs of equal merit for the various 
detailed parts in car construction that are covered by exist- 
ing patents. Where it has been found impossible to do this 
satisfactory royalty arrangements have been made with the 
owners of the patents. It has made use of the M. C. B. 
standards to a very large extent and has been especially 
liberal in permitting the use of alternates in various elements 
For instance, the draft gear is only 
limited by the center sill dimensions, and any roof can be 
applied which will accommodate itself to the Z-bar side 
plate, which is a fixed standard. It is this permitted use 
of alternates, together with the five designs of cars, that 
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rather complicates the ‘repair parts’ feature. The present 
M. C. B. interchange rules (Rule 16) require that in repairs 
to foreign cars “the work shall conform in detail to the 
original construction” with a few exceptions. This would 
necessitate, therefore, each road carrying in stock a large 
number of the alternates with which to make repairs, or to 
follow the present practice of holding the car for receipt of 
those parts from the owning road. ‘This, of course, is not 
desirable, nor is it believed necessary, except possibly in 
some few cases. The fact that the committee has approved 
these alternates indicates they will serve their - purpose 
equally as well as the standard parts, and that the safe 
operation of the car is in no way jeopardized by their use. 
This being the case why not permit the application of the 
A. R. A. Standards in repairs for those alternates which 
are used on the car? This would not affect the service of 
the car, would relieve the handling line of carrying such 
an excess of parts and would permit it to get the car back 
into service without delay. 

The advisability of adopting a standard car has _ been 
questioned because, as has been argued, it will interfere 
with development and remove the incentive under which 
mechanical experts have worked in the past to introduce 
improvements in car construction. With a corps of experts 
in the form of a committee under either the American Rail- 
way Association or the Master Car Builders’ Association 
all the suggestions for improvements presented by the differ- 
ent roads could be thoroughly studied and the best one 
chosen. Changes could be made at prescribed periods with- 
out causing any very material disturbance in the established 
standard. These various suggestions would be subjected 
to a more careful scrutiny and many of the fantastic ideas 
that now find their way into car construction would be 
eliminated, and all of the roads would receive the benefit 
of the best improvements. 

After all, the standard car is an economic necessity. Our 
freight cars are no longer company cars. ‘They are owned 
by individual roads, but the chances are they are used more 
by other roads. 


Cases have been reported where cars have 
been away 


from their home roads for two years or more. 
Such cars must be repaired, and it is essential that the roads 
that are required to repair them be given every opportunity 
to do so with despatch and with the least possible expense. 


Machine Tool 


It is strange that with all the improve- 
Equipment-in 


ments and developments in machine 


ile Mas tools the railways of this country pay 
so little attention to properly equipping 
their shops. FE. W. Pratt, in his presidential address at 
the last Master Mechanics’ convention, made a statement to 
the effect that as compared with the industrial plants some of 
the railway shops are 30 to 40 years behind the times in 
their machine tool equipment. ‘The question naturally arises, 
Why are they not improved? The invariable reply will un- 
doubtedly be that the mechanical department cannot get 
money for the proper expenditures. In other words, mechan- 
ical department officers attempt to shift the responsibility 
to their superiors. More than likely the trouble lies with the 
mechanical department men themselves. Do they make the 
proper arguments and can they show their superiors through 
careful analysis just how much can be saved and what a 
splendid investment it would be to bring the machine tool 
equipment up to the proper degree of efficiency. On the 
face of it this would not seem to be 
to do. 

In the year ending June 30, 1914, the railways spent over 
$50,000,000 in wages to machinists alone, and less than $12,- 
000,000 for shop machinery and tools. A saving of 1 per 
cent in machinists’ labor, which could be easily accomplished 
by more efficient tools, would amount to $500,000. Figuring 
interest and depreciation on machine tools at 15 per cent, 


a very difficult thing 
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this $500,000 would take care of an investment of something 
over $3,000,000. There is no question but what a great deal 
more than 1 per cent could be saved in machinists’ wages 
with such an expenditure for better and more efficient ma- 
chine tools. 

Nor is it believed that proper attention is given by the 
railways to the purchase of machine tools. It is not a pur- 
chasing department problem, and it should not be left in its 
hands. That department should act only as an intermediary 
obtaining the prices on the machines required, and permitting 
the mechanical department to have the last say as to what 
machines shall be purchased. The growth and development 
in the machine tool industry has been such in the past few 
years that only those who are in close touch and are thor- 
oughly familiar with the service performed by various tools 
are competent to determine which tool shall be purchased. 
The smallest tool should be as carefully selected as the 
largest one. 

It is impossible to pick the proper tools blindly. The im- 
provements and special features in all types of machines are 
such that they must be carefully chosen. Some machines of 
the same type are better adapted for railway work than others, 
and in order that the best purchase may be made a careful 
study should be made of the already extensive market. Some 
railways have a man in the mechanical department organiza- 
tion whose sole duty is to study the machine tool needs of 
the shop. It is his business to study the field and to recom- 
mend for purchase the tool he has found best adapted for 
the work in question. He is responsible to a large extent 
for the output of the thousands of men in the shop organiza- 
tion, and it is by his judgment and careful study that the 
repait work is efficiently done and that the shops are pro- 
vided with machines which are reliable and suitable for the 
work on which they are used. 

The machine tools are the basis upon which the efficient 
shop is founded. With over $50,000,000 spent each year 
for machine tool operators the railways can well afford to 
make very careful investigations to see that these operators 
are provided with proper and efficient equipment. They can 
well afford to pay competent men to follow the machine 
tool equipment needs, and every mechanical department offi- 
cer should seek the suggestions of his shop men as to which 
teols can be used to the best advantage. 


In no case should 
the tools be purchased on price alone. 


Adaptability for the 
work in question and reliability of performance should be 
considered first, and price afterwards. There are tremendous 
pessibilities tor economies to be made in the more efficient 
equipping of our railway shops. With railway earnings as 
large as they have been for the past vear the mechanical de- 
partment officers should avail themselves of this opportunity 
for increasing the efficiency of their shops to the utmost, 
making sufficient investigations to back up their arguments 
with convincing data. 


NEW BOOKS 


First Principles of Electricity. By J. E. Womans, Bound in cloth, 248 
5 Ilustrated. Published by Sully & Nleinteich, 
373 Fourth avenue, New York City. 


pages, 5 in. by 7% in. 
Price $1, 

As the title of this book indicates, it is prepared for students 
or persons desiring to take up the study of electricity. It 
deals with the fundamental ideas of electricity, and is pre- 
sented in a very simple, concise and understandable man- 
ner, devoid of all heavy complication which would otherwise 
bewilder a reader or student who has not had a_ previous 
education in the subject. The book defines electricity and 
interprets the various terms used in connection with it. It 
explains the various sources from which electricity may be 
obtained, giving a description and explaining the purpose of 
the direct and alternating current dynamos and motors, ex- 
plaining the principles upon which they work. 
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CAR AND LOCOMOTIVE ORDERS IN 1916 
Year’s Business of Over $550,000,000 Featured by 
High Prices and Large Foreign Locomotive Sales 
N the 12 months of 1916 the railways, private car lines and rather low, $87,000,000; about 170,000 freight cars at 
other users of cars and locomotives in the United States $1,500 each, $255,000,000; and 250 passenger cars at $18,- 
and Canada placed orders for 2,910 locomotives, 170,054 0900 each, $45,000,000, making a very conservative figure of 
freight cars and 2,544 passenger cars. In the same period, $387,000,000. It is not so easy to estimate the total for 
according to figures compiled by the Railway Age Gazette foreign orders but the value is at least $170,000,000, making 
and published in the issues of that paper for December a total for both foreign and domestic car and locomotive 
ee —_—_—_———---- business of over $550,000,000, or well over $10,000,000 a 
TABLE I.—Orpers 1n 1916 week. 
Locomotives Freight Passenger HIGH PRICES PREVAIL 
Cars Cars 
iE: cunsnlsvesiati cB nstedes 2,910 170,054 2,544 The outstanding feature in this year’s buying has been 
PONS dsdnaknieeneeke te cuca 2,983 35,314 109 the prices paid. Freight and passenger cars have actually 
ROME, cvekatdicreeeeewntenes 5,893 205,368 2,653 advanced from 75 to 80 per cent over what they were a 
eee oreunmenanagn year ago; they are now almost three times what they were 
29 and January 5, orders were also received from foreign two years ago at this time. As it happened, however, over 
countries by builders in the United States and Canada for  cne-half the freight car contracts were closed after October 
2,983 locomotives, 35,314 freight cars, and 109 passenger 1 or when prices were at their highest. The Rai!way Me- 
ars, making totals, respectively, of no less than 5,893 loco- chanical Engineer has commented on this in its editorial 
é oe . 360, 000 
330,000| | oes | | | a = 30,000 
ot | } 4 i = | 4 4 + —} =e —- 45 + ——} 
300,006 1 | | = | aS) SECS, ae Bas _| eS ee eee 000 
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Equipment Orders Shown Graphically 
motives, 205,368 freight and 2,653 passenger cars. In view columns and has noted that this improper way of doing 
1 of the exceptionally high prices at which all this equip- business resulted because the railways were unable to fore- 
ment has been sold this means that 1916 was undoubtedly see how prosperous this country would become. For months 
the busiest year in the history of the car and locomotive and months they withheld buying only to be compelled 
| business. Consider, for instance, the domestic orders: About finally to make their purchases when it appeared that the 
2,900 locomotives at $30,000 each, which, if anything, is rise in prices was never going to stop. 
—- a - The increase in locomotive prices has been spectacular 
: ee enough but the rise has not been quite so great as in the 
; Locomo Freight Passenger Locomo- Treight Passenger i ‘ 2 ° . c 
Year tives Care age  Sikae” wie Cars Cars case of freight cars.. Locomotive buying has been some- 
1901. .....4,340 193,439 2,879  1909......3 3,350 189,360 4,514 what steadier except for a few of the summer months with 
1902... .4,665 195,248 3,459 1910... .3 3,787 141,024 3,881 paige ; 
1903... ...3,283 108936 2°310 «1911... .. .2°850 133.117 2623 the exceptions that there has been a tremendous amount of 
1904......2,538 136,561 SR Mosc 4,515 234,758 3,642 : ng since 
laa 6,265 341,315 3,289  1913......3,467 146,732 31179 foreign buying since October 1. The output of the loco- 
1906... .. .5,642 310,315 3,402 1914...... 1,265 80,264 2,002 motive plants is now pretty well contracted for until 1918. 
2a 3,482 151,711 1,791 1915... 1,612 109,792 3,101 orn : ; “hii : 
1908. 1°18 62°669 1319 1916... 2.910 170.034 544 The Baldwin Locomotive Works has an order. from the 
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Frisco for 30 Santa Fe locomotives to be delivered in June, 
July and August, 1917. A New York Central order for 
230 locomotives given to the American Locomotive Company 
and Lima Locomotive Works, as reported in the October 
Railway Mechanical Engineer, will be delivered about No- 
vember, 1917; the American Locomotive Company has an 
order for 50 locomotives from the Paris-Orleans Railway 
of France also down for delivery next November, and one 
for 100 locomotives from the French State Railways, desig- 
nated to be filled in January and February, 1918. 

All this means that the car and locomotive plants and 
equipment specialty manufacturers are fast getting on a 
peace basis. It is well known and a matter of record that 
many, if not most, of these plants have been working on 
large ammunition contracts. While many of them have 
undoubtedly realized large profits on this business, it is a 
source of gratification that the prosperity of these com- 
panies will henceforth be on a more stable basis. 

It will further be a reason for pride that the car and 
locomotive plants now busy on the manufacture of railway 
equipment for England, France and Russia will be among 
the first to help those countries in the work of reconstruc- 
tion after the war. 


PRICES OF LOCOMOTIVES ORDERED 


While the increase in the prices of locomotives has not 
been as marked as that in the case of cars, a conservative 
estimate will show that locomotives ordered during the past 
year have cost from $5,000 to $20,000 each more than 
similar locomotives ordered during the year 1914, the average 
increase during that period being at least 50 per cent. A 
statement recently made public by the Buffalo, Rochester & 
Pittsburgh shows that Mikado locomotives were purchased 
by that road during 1914 at a price of $20,300, while sim- 
ilar locomotives ordered during 1916 cost $33,900. A 
similar comparison of Maliet type locomotives shows an 
increase from $32,300 each to $51,500 each. In both cases 
the locomotives ordered during the two years are compar- 
able, being of the same design and total weight and were 
ordered from the same builder. ‘That still further increases 
in prices during the coming year may be expected is evident 
from an inspection of the conditions of the material market. 
A comparison of present prices of some of the materials 
entering into locomotive construction, with the quotations 
for one and two vears ago, shows the following: 


December 21 1 year 2 years 
ago ago. 

4-in. boiler and flange steel, per Ib. $ .0365to$ 0.515 $ .0235 $ .0115 
Steel forging billets, per ton..... 80.00 53.00 24.00 

2%-in. boiler tubes, per foot of 

NESS ORE rer ee Be Ie .097 .09 

De IOs, OT CON, ois wei es secs 23.00 to 35.95 17.40 to 9.50 to 
19,95 15.17 


As the present prices, or higher, will be effective for loco- 
inotives ordered during the early part of 1917, while those 
of a year ago were probably effective on a large number of the 
early orders during the present year, there can be no doubt 
as to the trend of locomotive prices, at least for several 
months to come. 


TYPES OF LOCOMOTIVES ORDERED 


The striking feature about the orders for locomotives in 
1916 was that the foreign orders were about equal to 
ilomestic orders, this resulting because very large purchases 
were made in this country by England, France and Russia. 
As far as the domestic orders are concerned there was a 
very strong tendency toward the increased purchase of Santa 
Fe and Mountain or Mohawk type locomotives. This is 
clearly indicated in the two diagrams showing the percentage 
of each of the important types of locomotives ordered to 
the total number ordered in each of the last six years. From 
the actual figures given in Table III it will be seen that 
the purchases of Santa Fe locomotives totaled 325, as com- 


pared with 75 in 1915 and 63 in 1914. The Mountain or 
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Mohawk type locomotives ordered totaled 184, as compared 
with orders for 47 locomotives of this kind in the five years. 
from 1911 to 1915. The New York Central and the South- 
ern both ordered a large number of these locomotives, the 
New York Central’s total being no less than 139. The 
switching and Mallet type locomotives also showed fairly 
large increases over former years, but the Consolidation and 
electric showed considerable decreases. 


TABLE I!I.—-CriassrFicaTIon OF Locomotives OrRpDERED 1911-1916. 





1916. 1915. 1914, 1913. 1912. 1911. 

I insta oanis Sacnwiesoure cot 758 562 333 796 1,309 590 
PNM cccnelicrcccinse.ecnuntenh 5m 731 227 201 638 821 443 
CONSGHGSLION ...c0c0cc00000 63 225 166 823 858 577 
ere re 218 120 59 72 168 112 
| ES Pre 278 102 174 566 594 486 
MME siisines vsscmraatenis 325 75 63 sons sans sai 
DORE WEUIOEL  enccosccnscccnne 40 40 48 255 364 238 
BNE Scans sutadionccecaes 28 12 24 42 61 127 
Mountain or Mohawk..... 184 9 12 24 eis 2 
EI Sacra eraca vac Gibse alana wiovant 2 1 34 46 5 9 
PEMD aisiasinvavarndasesace 1 1 19 8 8 27 
MEE ack is ba narcw a nnedessse 43 70 59 94 75 133 
PUES —Sewnnccnacteaasou abun 239 168 73 103 252 406 
ieee. 1,612 1,265 3,467 4,515 2,850 


It is evident that the Mikado locomotive is losing, while 
the Santa Fe tvpe is gaining favor for use in heavy freight 
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Pacific, Mountain, Ten-Wheel and Atlantic Type Locomotives Shown 
in Percentages of the Total Number of Locomotives Ordered, 
1911 to 1916 


service. Considering the success with which locomotives of 
the latter type have met in service and the ability to pro- 
vide a flexible driving wheel base which has been made pos- 
sible by the lateral-motion driving box, the wider application 
of the Santa Fe type seems assured. 

In 1911 the first locomotives of the Mountain type were 
placed in passenger service on the Chesapeake & Ohio to 
facilitate the handling of passenger trains on heavy moun- 
tain grades without double heading. With the exception 
of 1912, each succeeding year has seen orders placed for a 
few of these locomotives. That this type of locomotive is 
rapidly establishing itself is indicated by the fact that in 
1916 orders were placed for 184 of these locomotives for 
passenger and fast freight service. Few locomotives of the 
Pacific type have been built with total weights over 300,000: 
lb. and tractive efforts exceeding 40,000 lb. Such locomo- 
tives with average axle loads as high as 67,000 or 68,000 
Ib. and tractive efforts approaching 50,000 lb. may be con- 
sidered as constituting the limit of weight and tractive 
effort which can be reached with the Pacific typé. 

The average weight of the Mountain type locomotives, now 
in service or on order, exceeds 330,000 Ib. and the possibility 
of increasing the hauling capacity with these locomotives is 
well indicated by the fact that they have been built to exert 
tractive efforts as high as 57,000 lb. with average axle loads 
slightly under 60,000 Ib. 

That the Mallet locomotive is giving a good account of 
itself is indicated by an increase of practically 100 in the 
number ordered in 1916 as compared with those ordered 
during 1915. Orders for a considerable percentage of this 
number were placed by roads which are successfully using 
the Mallet locomotive in road service. The Virginian placed 
orders for ten 2-10-10-2 type locomotives to have a total 
weight of 670,000 lb. and exert.a tractive effort of 147,000 
Ib., and it is also noteworthy that this road has ordered 
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a Triplex (2-8-8-8-4 type) locomotive similar to those 
which have been built for the Erie, of slightly less total 
weight, 844,000 Ib., as against 853,000 lb., but with greater 
tractive effort, 166,000 lb., as compared with 160,000 lb. 
This gives the Virginian Triplex the distinction of being the 
most powerful locomotive yet built. 


SOME OF THE BIG ORDERS 


During the year some very imposing orders for locomotives 
were placed. As these have been reported in the news 
section of the Railway Mechanical Engineer from time to 
time, it is not necessary to repeat them in detail. It is worth 
noting, however, that during the vear the following roads 
each placed orders for 50 or more locomotives: Baltimore & 
Ohio, 100, including 90 with the Baldwin Locomotive Works 
and the remainder with the Lima Locomotive Works; Boston 
& Maine, 60, American Locomotive Company; North West- 
ern, 142 on two orders, American Locomotive Company ; 
Chesapeake & Ohio, 50, American Locomotive Company; 
Burlington, 50, Baldwin Locomotive Works; Erie, 53 with 
the American, Baldwin and Lima Locomotive Companies and 
in company shops; Great Northern, 75, Baldwin Locomotive 
Works; Lehigh Valley, 105, Baldwin Locomotive Works; 
New York Central and subsidiary companies, 507, including 
247 with the American Locomotive Company, 260 with the 
Lima Locomotive Works and 10 with the General Electric 
Company; New Haven, 50, American Locomotive Company ; 
Pennsylvania, 186, including 75 with the Baldwin Locomo- 
tive Works and the remainder at the company shops at 
Juniata; Pennsylvania Lines West, 50, Baldwin and Lima 
Locomotive Works; Frisco, 70, Baldwin Locomotive Works; 
Southern, 111, including 97 with the Baldwin Locomotive 
Works and 14 with the Lima Locomotive Works. 

The foreign buving was done principally by the British, 
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Mikado, Santa Fe, Mallet, Consolidation and Mogul Type Loco- 
motives Shown In Percentages of the Total Number of Loco- 
motives Ordered, 1911 to 1916 


French and Russian Governments. ‘The British Govern- 
ment ordered 565 small engines from the Baldwin Locomotive 
Works, 100 from the American Locomotive Company and 
40 larger engines from the Canadian Locomotive Company. 
The French Government ordered 255 small locomotives from 
the Baldwin Locomotive Works and 100 larger engines from 
the American Locomotive Company. In addition to these, 
orders were also placed by the Paris-Lyons-Mediterranean 
for 140 Mikado engines with the Baldwin Locomotive Works 
and by the Paris-Orleans Railway for 100 Mikado locomo- 
tives with the American Locomotive Company. The Italian 
State Railways ordered 100 Consolidation locomotives on two 
orderg from the American Locomotive Company. The Rus- 
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sian Government orders totaled no less than 785 locomotives, 
including 156 Decapod and 79 small engines from the Amer- 
ican Locomotive Company; 150 Decapod and 350 gasoline 
engines, Baldwin Locomotive Works, and 50 Decapod en- 
gines, Canadian Locomotive Company. 


IMPROVEMENTS IN LOCOMOTIVE DESIGN 


According to the lists of orders published by the Railway 
Age Gazette, of the 2,910 locomotives ordered for domestic 
service, 2,355 were specified as being equipped with super- 
heaters and 2,233 with brick arches. Special valve gears 
were specified for 738 locomotives, including 616 Baker and 
122 Southern. In addition to that 718 locomotives will be 
equipped with stokers; 564 Street, 71 Duplex, 45 Hanna, 25 
Crawford and 13 Standard. 

Superheaters were included on about 80 per cent and 
brick arches on about 77 per cent of the total number of 
domestic locomotives ordered. The tendency towards an 
increase in the degree of superheat has been specially marked 
during the last six months, increases in the number of units 
having been specified in many of the locomotives ordered 
during that time, as compared with similar locomotives built 
during the past two years. 

Economy and capacity increasing devices were during 1916 
applied to two existing locomotives for each new one so 
equipped. Considering the large increase in the number of 
locomotives ordered this year, considerable acceleration in the 
improvement of existing power is evident. 

The constant increase in the size of locomotive boilers 
which has taken place during the last few years has led to 
the serious consideration of the effect of the constantly in- 
creasing tube lengths which have thereby been necessitated. 
It has now been well established that there is an economical 
limit, beyond which there is little to be gained from addi- 
tional tube heating surface obtained by increasing the tube 
lengths. The result of this growing conviction has been re- 
flected in the increase in the number of locomotives, the boil- 
ers of which have been built to include combustion chambers, 
there having resulted therefrom not only a more efficient dis- 
tribution of the boiler heating surface, but improved com- 
bustion due to the increased firebox volume. 

Probably the most far reaching development of recent 
years, not only in improved efficiency of combustion and 
boiler performance, but more particularly when considered 
from a broad economic standpoint, is the use of pulverized 
coal in locomotive service. This has been developed to a 
point where satisfactory results have been obtained in service, 
in about three years, and its economic possibilities are such 
that in view of the constantly increasing price and commer- 
cial demand for coal, the next few years may see it well 
established as a regular feature in locomotive service. 

That the number of mechanical stokers in service during 
the past year has increased fully 75 per cent is the natural 
sequence of the large number of the Mikado, Santa Fe and 
Mallet types which have been ordered during the year, most 
of these locomotives requiring a rate of firing to develop their 
full capacity well bevond the possibilities of hand-firing. 

The use of heat-treated carbon and alloy steels for recipro- 
cating parts, crank pins, axles, etc., has now become well 
established. Many of the problems of running gear design 
presented by the high power which must be transmitted 
from a single pair of cylinders in large single-unit locomo- 
tives have been greatly simplified by the availability of such 
material and the past year has seen its use extended to sev- 
eral additional railroads. 

The lateral motion driving box for providing radial action 
to driving axles, which was first applied to 2-10-2 type loco- 
motives built in 1915 for the New York, Ontario & Western 
and the Erie, has been applied to more than 60 locomotives 
ordered during the past year. 


Concerning the foreign orders it is noteworthy that until ‘ 
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this year, with the exception of locomotives built for Russia, 
these engines have generally been built to the foreign designs. 
During the latter part of the present year orders have been 
received from France, Spain and Italy, which are being 
built to American designs. 

A comparison of the number of locomotives of the various 
types ordered during 1915 and 1916 clearly indicates that 
there has been no decrease in the tendency toward constantly 
increasing power units. While the 2-10-2 type will un- 
doubtedly retain its supremacy for several years in heavy 
road freight service, it is evident that the limit of its capacity 
will soon be rveached and the difficulties in the way of 
increasing the size of simple cylinders beyond that required 
by the 10-coupled wheel base, indicates that but little more 
can be done in the development of single unit locomotives 
operated by a single pair of simple cylinders beyond the 
pessibilities in the types now in existence. Although in gen- 
eral the Mallet locomotive has never been favorably consid- 
ered as a road engine, it has been successfully used in road 
service for some time on a number of railroads and it offers 
possibilities for further development along that line. 


FREIGHT CARS ORDERED 


The total of 170,000 freight cars ordered shows a very 
considerable increase over 1915 and is over twice as large 
as the total for 1914. In fact, the total is the best with the 
exception of 1912 since 1906. As far as the total value of 
orders placed is concerned it has been one of the best years 
in the historv of the business. With the sudden demand for 
raw materials by the munition manufacturers, the price of 
steel has soared very high. The price of lumber has in- 
creased but little, and what increase has occurred has been 
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many cars were ordered the last half of 1916 as were ordered 
during the first half, November being the heaviest month 
for the past three years. Needless to say, the orders have 
been restricted to provide for only those cars which were 
absolutely necessary, but still the orders placed for the year 
approach very nearly the 15-year average which has been re- 
ferred to above. 

The outstanding feature in this year’s totals, as shown in 
Table A, is the reversion to all-wood or composite under- 
frame cars. Only 1,560 all-steel box cars are reported as 
against a total of 11,005 in 1915. This, of course, is partly 
due to the absence of large Pennsylvania orders for all- 
steel box cars, but even taking that into consideration it 
shows very strikingly with the increase of composite under- 
frame box cars from 1,225 to 12,560, and in all-wood cars 
from 601 to 6,416 from 1915 to 1916, the effect of the 
exceedingly high prices and poor deliveries of steel. 

Of the total of about 165,000 cars ordered for use in the 
United States and Canada, the greatest increases over last 
years are in the composite and steel underframe type, both of 
which show gains much larger proportionately than the in- 
crease in the total number of cars ordered, while there is al- 
most no increase in the number of all-steel cars ordered. 
Considering the conditions of the raw material markets, both 
as to prices and deliveries, it is not surprising that the ten- 
dency has been to use as little steel in car construction as 
possible, and the returns can in no way be considered as 
indicating a tendency toward wood construction on its own 
merits. 

The number of cars of all-wood construction ordered 
during the year shows an increase of over 40 per cent as 
cempared with the number erdered during 1915, but the total 


TABLE A.—CLAsSIFICATION OF FREIGHT CARS ORDERED DtriInG 1916. 
Draft Gear 
\ ste ame oe . a 
steel Steel Composite Not Not 
\ll Steel nderframe underframe underirame Wood specified Total Spring Friction specified 
a ( b ( f m n 

SE See Se a eer ae a a 1,560 12,261 4.256 12,650 6,416 5,450 62,593 18,985 25.819 17.789 
I NMRIIINNE di ines argc ausc oe, Sareea wi oeisa <6. ; ; 3,191 100 1,168 2,515 6,974 2,662 1,297 3.015 
Hopper, SMCHWGI OFC eo o.eiiic cc cceesc eee seis 30,94( ‘ 750 ae 760 3,926 36,376 6,073 20,977 9,326 
0 OS OES IR NR eee cee 7,8 4,007 5,648 3,500 3 9,063 30,050 10,350 10,125 9,575 
Coal (not otherwise specified).......... 56 ig eats ae 75 1,000 1,635 es 575 1,060 
th re aa that et. alaleisiw wiaie & S. 6s : SOO 3,260 500 825 1,360 6,745 1,615 2,950 2,180 
te iran ow lanalereceiniceieptia Gas ayansiee,57 8 3 veote 73 651 155 3,192 218 1,358 1,616 
ag ne tad Nr ay: 2 as phim SPRUE aoe oaN We aa 6 13.643 12 13,320 311 
ee RPT TT REET TTC CCC 145 218 206 15 51 642 290 83 269 
Miscellaneous or not specified AOE ay ee 3 900 169 9 312 6,453 8,204 602 846 6,756 
Total ........eeeeceeee oes 97,207 18,113 37,492 17,038 10,225 29,979 170,054 40,807 77,350 51,897 


due to the advance in the cost of labor and materials used 
in its manufacture and more recently to the shortage of cars. 
Labor throughout the country has become much more ex- 
pensive. All of these conditions have a material bearing 
on the cost of car construction and on the fact that the 
prices now paid are 75 per cent more than those paid under 
normal conditions. As much as $1,800 has been paid for 
box cars, and over $2,200 for refrigerators. A conservative 
estimate of the average prices being paid for all freight cars 
has been given as $1,500. This has placed a serious burden 
on the railroads, especially on account of the fact that they 
have had to buy large amounts of new equipment. 

From 1901 to 1915, inclusive, there was a total of 2,623,- 
425 cars ordered—an average of 174,895 cars per year. 
During the first seven years of this period the average was 
205,361 cars per year, while for the following eight years 
the average was but 148,238. This shows that at the be- 
ginning of 1916 the roads were considerably short of their 
equipment requirements. To be sure, the increase in the 
capacity of cars has been responsible for some of this de- 
crease in the number bought, but the small earnings of the 
railroads during the latter period are responsible for most 
of it. 

With the railroads thus behind in the matter of equip- 
ment, they have been forced to increase their orders for cars 
this vear notwithstanding the high prices. About twice as 





number of cars ordered shows an increase of over 50 per cent 
compared with 1915. Indeed it is remarkable that the in- 
crease in this type of construction was not larger and it seems 
apparent that it has been resorted to more where the necessity 
for immediate deliveries was the paramount consideration, 
rather than from considerations of price. 

In addition to the embarrassment of high prices, the roads 
have been handicapped by long delivery. Six to nine months 
is the best that can be expected, and on tank cars a year 
to a year and a quarter is not uncommon. ‘The unprecedented 
demand for oils and gasolene both for export and for do- 
mestic use, has created a demand for this latter class of 
equipment, and is responsible for the large number of tank 
cars ordered this year. With peace negotiations between the 
warring nations taking a somewhat favorable aspect there is 
hope for better prices and better delivery within the next 
year. 

THE BIG FREIGHT CAR BUYERS 


Several of the railroads made unusually large purchases 
of freight cars. As details of most of these orders have 
been given from time to time in the Railway Mechanical 
Engineer, it will be sufficient to say here that orders for overt 
3,000 freight cars were placed by each of the following 
roads: Baltimore & Ohio; Chesapeake & Ohio; Chicago 
& North Western; Burlington; St. Paul; Erie; Illinois Cen- 
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tral; Louisville & Nashville; New York Central; Pennsyl- 
vania; Reading; Southern; Southern Pacific; Union Pacific 
and Union Tank Line. 

The French State Railways were reported as having or- 
dered 11,500 cars; the Italian State Railways, 3,000; the 
Paris-Lyons-Mediterranean, 1,500; the Paris-Orleans, 3,600, 
and the Russian Government, 7,155. 


PASSENGER CARS ORDERED 


There has been no such reversion to wooden cars as has 
been noted in the case of freight cars. This is the best pos- 
sible evidence that the all-steel passenger car has come to 
stay, and this for the reason that the prices of passenger cars 
have advanced in even greater proportion than has been the 
case with freight cars. Practically the only wooden cars 
ordered were some ordered for Canadian roads. Practically 
all the cars have been specified as being equipped with elec- 
trict lighting. 

Among the companies that placed orders for over 100 
passenger cars were the Baltimore & Ohio, Canadian North- 
ern, Canadian Pacific, New York Central, Pennsylvania and 
the Pullman Company. 


EQUIPMENT BUILT 


The Railway Age Gazette also gives figures as to the 
output of cars and locomotives. During 1916 there were 
built in the car and locomotive plants and railroad shops 
4,075 locomotives, 135,001 freight cars and 1,839 passenger 
cars, a considerable increase over last year’s low figures of 
2,085 locomotives, 74,112 freight cars and 1,949 passenger 
cars. ‘This year’s totals, however better they may be than 


TABLE IV.—Ovrpevut, 1899-1916 
Freight Passenger 
Year locomotives Cars Cars 
es 0k 0 cece cee iee 2,475 119,886 1,305 
Esto toh.b a leckiceianh ne Geeade eee 3,133 115,631 1,636 
EOL R eT Ee eae 3,384 136,950 2,055 
PIR fas) Sitch, 5 ne be SGN Lars ie teyararent 4,070 162,599 1,948 
PENN a cieseiirc diacoianaensthon sos ane 5,152 153,195 2,007 
Dk a vaaha xk A ckrote ero eee 3,441 60,806 2,144 
Ce ere sea ee: 5,491 165,155 2,551 
an, ee ee eer 6,952 240,503 3,167 
UN ia olin, Wie aes tee east esl 7,362 284,188 5,457 
PE tks cuccomun aes 2,342 76,555 1,716 
ng SEE CT re 2,887 93,570 2,849 
WORD oS ckinccunacaeenens 4,755 180,945 4,412 
Pe nis henkus a brie ere amas 3,530 72,161 4,246 
Ber ik ne snk, 89S case vkiae te ca vee 4,915 152.429 3.060 
Ns cx kets a aero a tavern 5,332 207,684 3,296 
DOE, x Jno Az -a ee ibae wise cece 2,235 104,541 3,691 
PI ors, ai Ramco reer ek sence eres 2,085 74,112 1,949 
DOs cinch inowaone ete 4,075 135,001 1,839 


* Includes Canadian output. ; ; ; 
+Includes Canadian output and equipment built in railroad shops. 





1915’s figures, do not begin to express the real prosperity of 
the business for the reasons (1) that so large a proportion 
of the orders were placed in the last three months of the year, 
(2) because they do not indicate the high prices and (3) 
because, as previously noted, they cannot show the munitions 
orders. Of the 4,075 locomotives built, 2,708 were for 
domestic and 1,367 for foreign companies. Of the 135,001 
freight cars, 113,692 were for domestic and 21,309 for export 
business, and of the total 56,053 are specified as being of all- 
steel construction, 59,636 as having steel underframes, 8,849 
as being of wood and the remainder are not specified. Of 
the 1,839 passenger cars, 1,769 were for domestic use and 
70 for export. Of the total, 1,600 are specified as being of 
all-steel construction, 200 as having steel underframes and 
39 as being of wood. 

It will be noted that foreign orders play an important part 
in the builders’ activities. Some companies, particularly those 
in Canada, almost specialized on foreign orders. As was 
the case last year, also, a number of American companies 
confined their activities almost entirely to doing repair work 
for railroads. 
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STEAM PIPE JOINT RINGS 


The accompanying illustration shows the method followed 
by the Chicago Great Western for the application of steam 
pipes. It is sometimes difficult to cast and machine the 
joints in steam pipes so that they will match exactly between 
the nigger head and the cylinder casting. The arrangement 
of joint rings shown provides a leeway of 4 in. The joint 
rings for cylinder ends of the steam pipes are turned con- 
centric, while those for the nigger head ends have the two 
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Joint Rings Used to Adjust for Inaccuracies in Steam Pipes 


bearing faces 14 in. off center. By turning the rings until 
a perfect contact is obtained between both the steam pipe and 
the nigger head, a connection can be obtained without diffi- 
culty within the limits of a '4 in. variation, as above men- 
tioned. This has been used for the past two years with 
very satisfactory success. 


ANNUAL REPORT OF THE CHIEF INSPEC- 
TOR OF LOCOMOTIVE BOILERS* 


The annual report of Frank McManamy, chief inspector 
of locomotive boilers, Interstate Commerce Commission, for 
the fiscal year ended June 30, 1916, has recently been pub- 
lished. During the year the work of this division has been 
materially changed and increased by the broadening of its 
scope to include the inspection of the entire locomotive and 
tender. The inspection rules and instructions concerning 
the inspection of locomotives and tenders were formulated 
during the year, and while the enforcement of them required 
no material change in the form of the organization of the 
division, it caused a substantial increase in the work of 
the inspectors, which is reflected by the number of locomo- 
tives inspected during the vear. Much of the time of the 
inspectors was taken in what might be termed “educational 
work,” so that the railroad inspectors and officers might 
have a correct and uniform understanding of the require- 
ments of the law. The present inspectors were examined 
by the United States Civil Service Commission concerning 
their qualification and fitness to perform the additional 
inspections, and all the inspectors employed by the division 
passed a very creditable examination. 

As the work of this division now embraces the entire 
locomotive and tender, the tabulation of accidents, injuries 
and defects found is such that no practical basis exists 
upon which the comparative tables of accidents as shown 
in former reports can be continued. The following is a 
summary of the tabulated data contained in the report: 


Nimmber of lacomotives tMepecbed. cco: is.o6o:s s00,000000s00004600c0000 BD 
ee eer ee ere re, eee ee 24,685 
Te ER OC ee ee eT Cee eet ee 47 
Number ordered out of service for repairs...........ccccccececcces 1,943 
See Ae NN Ss kaw otcka Siok ew ke eb bOs vee aE ee 537 
EI 1S fon dts 55 5.9.5 AGS oS oe OR SARE NARS Oe Dee 38 
SS ee ee eee eT eer ory ee rrr ee eee 599 


There were 71,527 defects found on the 24,685 defective 
locomotives. Of this number something over 23,000 defects 
are those which do not pertain to the boiler and its appur- 














* A brief summary of the work of the division of boiler inspection, taken 
from the annual report of the Interstate Commerce Commission, was pub- 
lished last month, page 632, 
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tenances. The following is a tabulation of the more impor- 
tant defects enumerated in the report: 


IN Ge. ores, cardress oN ate eter cms wcbecd aa Dee ie eee Sat ieee aegr toe 1,965 
ern. @Gebes OF Steam Chests.......6ciccccccccccctosevccccen 5,395 
gy rare aie bee tek nalig hea Ketek coon ma kab Ue SS 1,562 
a SP Pn. iar hice oie sda are 54.b!d'6 bisierbiain ab ae: ceeds 728 
Rods, main or side, crank pins, or collars...........0cceeceuceeeces 1,176 
A INE oo oon 5 cies oad 04's uss hoes siedmeaecsecias ana 1,671 
a als ino ib a wih aid @h Ode Waa d madness 1,594 
NE ea i ns! aigre Coarse Gos kai WR LH WKS KE Eee DEON SS 1,295 
Wheels 3 


in the maintenance of locomotives and tenders. In this con- 
nection the report shows illustrations of locomotives in service 
with steam leaks which are such that the view of the engine- 
man is almost entirely obscured. Mention is also made of 
an accident caused by the steam heat hose coupling on the 
rear end of the tender of the first engine on a double headed 
passenger train catching in a switch point, derailing the 
second locomotive and wrecking the train. The steam hose 
coupling hung too low, and was not hooked up as it should 
have been. This accident resulted in the death of six per- 
sons, serious injury to ten persons, and caused a property 
damage estimated at $14,565. The speed at which these 
engines were running was estimated at 40 m. p. h. This 
accident serves to illustrate the importance of looking after 
and repairing the small and sometimes apparently unimpor- 
tant defects before locomotives are allowed to go in service. 

Table I shows the number of persons killed and injured 
by failure of locomotive boilers or their appurtenances during 
the year ended June 30, 1916, and by failure of any part 
of locomotives or tenders since the amendment regarding the 
locomotive and tender inspection became effective, the classi- 
fication being according to their occupations. 

Briefly summarizing the accidents, and the casualties 
resulting therefrom, caused by the failure of locomotive 
boilers and their appurtenances only, for the purpose of 


Members of train crews: 
Engineers 
Firemen 
Brakemen 
Conductors 
Switchmen 

Roundhouse and shop employees: 
Boilermakers 
Machinists 
Foremen 
Inspectors 
Watchmen ..... 
Boiler washers 
EN alte. a o33 chp ecle Bra sRidieinesacern a ee 
Other roundhouse and shop employees... 1 2 

Other employees 

Non-emplovees 


Injured. 
205 
225 


iA Re A ee Ripa 9 74 


EEE See ER RO ee ae 38 599 


comparison, it shows there were 352 such accidents with 29 
killed and 407 injured thereby. This is a decrease over the 
preceding year in the number of accidents and in the number 
of casualties, but an increase in the number killed. This 
increase in the number of fatalities is due almost entirely to 
one single class of accidents, namely, crown sheet failures 
due to low water, where contributory causes of neglect were 
found, and forcibly emphasizes the importance of properly 
maintaining water gages and boiler feeding appurtenances. 
Attention is called to the fact that during the period covered 
by this report unprecedented traffic conditions necessitated 
the use of over 6,000 more locomotives than in the preceding 
year. 

Table II is a list of the accidents and casualties resulting 
from failures of locomotive boilers or their appurtenances 
during the year ended June 30, 1916, and by failures of 
any parts of locomotives or tenders since the amendment 
concerning the inspection of locomotives and tenders became 
effective, the classification being by parts or appurtenances 
causing the accidents. 

A number of applications for extension of time for the 
removal of flues was asked for, and of 653 applications 103 
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were not granted, 79 were given part of the time asked for, 
63 extensions were granted after defects disclosed by the 
government inspectors had been repaired, 43 were withdrawn, 
and the remaining 365 were granted as requested. 

The total number of requests was much less than for 
the preceding year. The report also states that the roads with 
but few exceptions are bringing the locomotive boilers up 
to the required factor of safety in a satisfactory manner, 
and that all boilers will be brought up to the established 
standard within the limit of time set by the commission. 
The report closes by stating: ‘It is only fair to state that 
a large majority of the carriers are diligent in their reports 





TaBLe IT.—AcciDENTS AND CasuALTIES CLASSIFIED BY PARTS OR 
APPURTENANCES. 
Part or appurtenance which caused 


Year ended June 30, 1916. 
accident. 


Accidents. Killed. Injured. 
Ae OREO oc oa kee dss wenidie sawed Weeears 6 is 9 
RRR Pt rege aey treet Ren Prete rere me 2 i 2 
NRE SS ica Loach clahainyd Katha srica ik: & © lass acs alfa scsvaniehe 5 1 7 
MM MMNMNATTIRMINININEEE: ciara 6 nse 19 Atma avs ia alecy ore ib 105d: 8 m0 aide 4 1 4 
AAS ok Mies 5 activa Unteico vale raises tao IL Pawo tba TR eh ace 4 4 
NIE Re 2c Zio canvas ce Seen wR eRe bk ck keke 19 20 
SRN SEMEL 1/5005 i519. “ci-usmr.s bid sandy Ribi's eld Sava Inward a ee la 8 9 
Soiler explosions: 
Be GLL CRO CIOID) a6. 0.b,658.0650.0:014.0/5 6,6 024 00:48 
3—Crown sheet; low water; no contributory 
POO GNNMNERS 5 Sn ehs'sorda cate, < 4-8 < where Suse corainie 23 7 38 
C—Crown sheet; low water; contributory 
causes or defects found............... 16 13 21 
D—Firebox; defective staybolts, crown stays 
MIN Gini anand nis ane ncSgiassneresdi avg ale wis 1 a 3 
E—Firebox; water foaming................. 1 ae 2 
cakes ANG Brake TIMING. 56 soc ccc eek ocese en 4 } 6 
EE tre eee 4 a 7 
Crank pins, COMSTS, CIC. 660.665.0050 8 im 9 
ee 3 we 4 
Cer CUCIS DUMNURE Ss 5c oie co sciacdecsccecsscesan 1 _ 1 
RAWREOE CRORES. dic. 5450 1éieieclewiaw dweeeie 6 1 me 1 
MINN Fie healt ecchavaig la da's io rothdts oreserei anes Wk ea sn 1 1 ae 
RIE gio ah dh oce reid Iai widian i diwie mierda Soners 1 Ss 2 
RN TN, or ois so wna b wie, wis ase a ac8ta 22 2 21 
PIPG GOOrs, 1EVETE, CC. os icc cca cscs 2 on 2 
ONO 8 chs iS eereyat ce nchdavsltaemia cam mlain Kon 37 Se 46 
oe ea rere ee eee 1 ete 2 
NINE, oo sia ve conceit niin cht aie 2 a 2 
ay OS ESSAY ie ES TOD aeRO PRD AE Ee, Sea 1 sie 1 
RE I isis sarpsts bisiig.s inl Oens aureus oe lade Ri anpiee 3 ni 3 
ee 2 23 ~~ 23 
MARION: gg arose occas ial sw wesley ovens oe 4 1 3 
PUCACURIIUR “AKG ‘DEACIOTS 6. sc ooie ss acces sce neiss 6 ae 7 
Injectors and connection (not including injector 
ee ae eee sere oh 27 as 2§ 
RENE MRE AIID PIER 5 6 s0is6 i0. cess o0r4 a moartcese ee aen 11 re 14 
LLvbracators ant Connections . on... 2 ec ccc ese 13 13 
RINE TINIE | ooo se cca dine oR wieiens 1} 11 
RT EMIIND ouaiescies seers dace dig ws Sig dvn a wie ose 2 3 
Pistons and piston rods......... 5 1 4 
Plugs (arch tube and washout)...... 17 2 22 
en | a «re 3 3 
NINN NNN ho 0 chr atid segs ws wits ace WD’ 0Ne Sales RUN FE 38 38 
NN Roe eta ae inn Ah carscrig cuca benek we dk Sew Yak 4 4 
RN  PEEIN --UE “GENRE os 6 gsc wrench ae ew ra vw ogc oi 15 1 16 
EE 5h. b acawiemcieleetalnes wad 1 1 
NNR spe ghrp a fas sash (aks Karas ice grb b/s uwon sos wee es SV 1 1 
Se ERIN oa Soe rather gi ecws win eon acaca BAIA Saree Sais 1 1 
Springs and spring rigging............. 8 2 7 
SMR PUMMNODIE = Vig stoc sh Caw. & ons ecaereiech Stiacd wie aye eraiSeslatnies Xb 62 1 61 
RUNNIN Sees eerie ot uses Gea. Gil ave aetaisth niet al ohie ais = 1 1 
tehmM: Hepes ANd WMGOWEFS ......0:6:0 0.0:0:010.4:0.0 00s sein se 16 22 
Steam valves (inside and outside of cab)....... 10 1 13 
Oo EO RO een ne Ee ene rae 10 2 8 
UCI 2 fo isa Sk va Shik sia pila wikia avers inwin wine 3 rae 4 
yO err eee 1 wise 1 
INN IIE ooo w saSchackie 6 ala ace a 'aold a oa lpiacm oe eninge 1 5 1 
SE ee enn eee ar ae 5 1 4 
Valve gear, eccentrics and rods.......... ccccsececes 7 st 7 
MIN Senn osu53,0:, co Wain wialeeuane award Suid Malas 1 1 
NE I niece wisi clase eck dd Rakin arwinrele eaten 29 29 
PINE NE MANNII Soo os. 65a dw iw Bw: ei bie sialee-niaes'els 7 7 
ee Oe er Tee re ren ee 14 15 
BME nis haan aA, hike ch Minclownie ka aeaamaee 537 38 599 





to comply with the requirement of the law, and are sincerely 
co-operating with us with that end in view, and in such cases 
the beneficial results are particularly noticeable. 

“A few carriers have attempted to place the burden of 
inspecting their locomotives upon us by continuing to use 
defective equipment until found and ordered out of service 
by a government inspector, which has resulted, in some 
instances, in considerable inconvenience to the shippers. 
While this is to be regretted, and is avoided as far as pos- 
sible, we cannot permit it to influence our actions where 
we find evidence of the disposition on the part of railroad 
officials to use locomotives that are defective and in violation 
of the law.” 
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PULVERIZED FUEL FOR LOCOMOTIVES’ 


Abstract and Discussion of a Paper Presented 
Before the Railroad Session of the A. S. M. E. 


BY J. E. MUHLFELD 
President, Locomotive Pulverized Fuel Company 


O establish satisfactory credit in order to provide 
adequate capital at reasonable cost, a steam railway 
must preserve the proper ratio between gross operat- 

ing revenues and expenses; and this ratio is largely con- 
tingent upon the effectiveness of its developed means for 
moving traffic. As next to labor the largest single item of 
cost for transportation is the fuel used in locomotive opera- 
tion; and as in the final analysis the cost per revenue pas- 
senger or per ton-mile is largely conditional upon the capacity, 
effectiveness and economy of the unit of motive power per 
hour, it is easy to realize to what extent the credit of a steam 
railway is controlled by its locomotive performance. 

Expenditure for locomotive fuel for the steam railways in 
the United States now approximates $300,000,000 per annum, 
of which from $75,000,000 to $100,000,000 represents the 
proportion that is expended to kindle, prepare, clean, and 
maintain fires on grates when locomotives are standing, 
drifting or otherwise not actually using steam to move them- 
selves, either light or with trains. For the fiscal year ended 
June 30, 1914, the Interstate Commerce Commission reports 
a total of 64,760 locomotives of all classes in the United 
States having made a total of 1,755,972,325 miles. This 
gives an average for each locomotive owned of about 27,115 
miles per annum, 74 miles per day, or but little over 3 miles 
per hour. From the foregoing figures it is easy to imagine 
that over one-half of the time of locomotives is now spent at 
terminals in the hands of the transportation and mechanical 
departments, and that most of this delay is due to the neces- 
sity for cleaning fires, ashpans, flues and smokeboxes; in- 
specting and repairing draft, grate and ashpan appliances; 
and for firing up and supplying firing tools and equipment. 
Frequently the delays to locomotives waiting to reach ashpit 
tracks and to rekindle fires exceed the time required to do 
this work; meanwhile fuel is needlessly consumed and the 
boiler subjected to excessive contraction and expansion. 

The opportunity for reducing the non-productive time of 
existing locomotives and for relieving terminal congestion 
that is now caused by the necessity for cleaning fires, ash- 
pans, flues, and smokeboxes; inspecting and repairing draft, 
grate and ashpan appliances and for firing up and supply- 
ing firing tools and equipment to locomotives burning coal on 
grates, makes the use of pulverized fuel one of the most 
effective and economical means for increasing the net earn- 
ing capacity of present single and double track steam roads. 
Steam locomotives will be equipped to approximate electric 
service by the use of pulverized fuel, which in turn will 
eliminate smoke, soot, cinders, sparks and fire hazards; re- 
duce noise, time for despatching at terminals, and stand-by 
losses; and increase the daily mileage by having more nearly 
continuous service between general repair periods. 

With pulverized fuel a locomotive having the boiler filled 
with cold water may be brought under maximum steam pres- 
sure within an hour, and the fuel feed then stopped until 
it is called for service. When standing or drifting at ter- 
minals or on the road, the fuel feed can also be discontinued 
as the steam pressure can always be quickly raised. After 
the trip or day’s work the locomotive can be immediately 
stored or housed, the usual ashpit delays being entirely 
eliminated. The possibilities for increasing the productive 





*For an illustrated description of the locomotive equipment for burning 
pulverized coal see the Railway Mechanical Engineer for March, 1916, 
page 114. 
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time of existing locomotives and for relieving terminal con- 
gestions that are now brought about by the necessity for 
cleaning and rebuilding fires on grates, makes the use of 
pulverized fuel one of the most attractive and quickest 
methods for increasing earning capacity. 

The principal fuels adaptable for use in pulverized form 
in locomotives are anthracite, semi-anthracite, semi-bitu- 








TaBLe J.—-PEREORMANCES OF TEN-WHEEL Type LOCOMOTIVE WITH 
PULVERIZED COAL 


2 3 

PAS nS dee Ge ees waka leashes situminous Bituminous Bituminous 
Fineness, per cent through 200 mesh.. 0.85 0.85 0.85 
DEGREE, DT DOU Sao. 6c.cis'e s.000ieGae 0.40 0.81 0.59 
WORBUHE, DES COME. 6s odo occcecsacccss 24.72 36.27 24.36 
Fined Carbon, Per Cont... ....6.0006c8s 68.43 58.29 65.05 
PU, TE I gore isk ao 6 4 s6'se a ceewes 6.85 5.44 10.59 
eee eee eee 1.96 0.68 0.84 
a re rrr 14,739 14,334 13,912 
RS I Rs cipce cin eisw iaemdieiee 1,324 426 398 
Care DEF AIM, BVCTARE cs 6:0:00.cscccc ces 61 65 60 
Adjusted tonnage per train, average... 1,719 1,808 1,759 
Speed when train was in motion, miles 

DET TOME, QVRCRIE 5 oo 50.6.0 619.6 0\900 6 0 55: 26 25 24 
Boiler pressure when using steam (200 

Bes a ce a ismwlehtnn maid eos 0 198.3 193.5 194.9 
Front-end draft when using steam, in. 

OR WIE, BUETIID ino 2 aee si beeen 745 7.79 6.69 
Firebox draft when using steam, in. of 

WE. SOROS © 6isasdndednsweans aos 3.50 3.22 3.18 
Temperature of steam, deg. F........ 562 573 555 
Coal fired per hcur of running time, 

ee ree ee eae 3,275 3,063 3,457 
Adjusted ton-miles pe: Ib. of coal (av- 

erage) 


PENN adin anes phwen akwawdb Mapes 12.84 13.97 11.59 


minous and bituminous coals, lignite and peat. These fuels 
differ more in physical characteristics than in chemical com- 
position, but as the carbon and hydrogen content are the 
most valuable elements and determine the calorific value, 
they are usually taken into account for classification pur- 
poses. The “clinkering’” and “honeycombing” of ash is one 
of the worst troubles to be contended with in the combustion 
of coal, and its formation may be either chemical or by 
fusion. Clinker is of two kinds, hard and soft. Hard 
clinker is formed by the direct melting of some of the ash 
content. It hardens as it forms and usually gives but little 
trouble. Soft clinker is formed by the slagging of the ash 
and is either pasty or fluid and steadily grows in size. 
‘‘“Honeycomb” or flue-sheet clinker is formed by the conden- 
sation or coking of tarry matter or vapor as it strikes against 
the firebox sheets, and results in the accumulation of a 
relatively soft, light, ashy substance that grows or spreads 
over certain of the refractory or metal parts of the furnace. 

With the use of pulverized fuel the usual difficulties 
resulting from the formation of hard and soft clinker on 
grates are eliminated, but with fuels containing certain 
intrinsic combinations of ferrous silicates which fuse at 
comparatively low temperatures (2,000 to 2,300 deg. F.) 
the honeycomb formation will result when the proper air- 
supply and combustion conditions do not obta.n to produce 
ferric silicates, which fuse at 2,500 deg. F., and above. 

The performances of a ten-wheel type freight locomotive,* 
rated at 31,000 lb. of cylinder tractive effort, with 69-in. 
driving wheels, is shown in Table I. It was used in fast 
through-freight service on runs 91 to 138 miles in length, 
testing various fuels under identical conditions. 

The locomotive was worked at its maximum capacity on 








*The operation of this locomotive was referred to in articles on page 213 
of the Railway Mechanical Engineer for May, 1915, and on page 565 of 
the November, 1916, issue. 
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all trips, about 10 per cent more tonnage being hauled than 
usual for like locomotives burning coal on grates, and at 
practically fast-freight schedule speed. ‘The exhaust-nozzle 
opening was about 25 per cent larger than the maximum for 
hand firing. The general results were excellent, particularly 
as regards tonnage, speed, combustion, and steam pressure, 
the latter being maintained at full speed with the injector 
supplying the maximum amount of water to the boiler. 

With the highest-sulphur coal (No. 1) and the highest-ash 
coal (No. 3) there was less than 1 cu. ft. of slag in the slag 
box at the end of each run, and practically no collection of 
ash or soot on the flue or firebox sheets. In fact, with the 
No. 3 fuel there was less than 2 handfuls of slag, ash and 
soot collected on each trip. 

The steam railways in the anthracite-coal-mining district 
generally use for their locomotive fuel mixtures which will 
run from 25 to 50 per cent of bituminous and the balance of 
anthracite pea and buck sizes which will pass through a 
%-in. and over a 5/16-in. round opening. As anthracite 
coal is very low in volatile, ignites slowly, and is a poor 
conductor of heat, the bituminous mixture is used to over- 
come the trouble this causes when the smaller sizes must 
be burned on grates, and even then it necessitates the use 
of unusually small exhaust nozzles to create sufficient draft. 

In the experiments with pulverized anthracite fuel for 
locomotives the idea has been to utilize the grade of coal 
of lowest commercial value, such as birdseye, which is of 
a size that will pass through a 5/16-in. and over a 1/16-in. 
round opening, as well as the refuse called culm or slush, 
which passes through the 1/16-in. round opening and is 
usually wasted in the washery water or used for back-filling 
the mines. To reclaim this slush a couple of wooden bins 
were installed, through which the washery water could be 
finally passed for the collection of the solid matter. The 
analyses of the fuels used are given in Table II. 

Taste II.—Awnatyses or Fuets Usep 1N EXPERIMENTS WITH PULVERIZED 
ANTHRACITE AND BituMINoUS MIXTURES. 


Bituminous Anthracite 

Item Run-of-mine Birdseye Slush 
a, 0.50 0.50 1.00 
WORM, MOE COM c co. cece ba cee sews ees 29.50 7.50 6.00 
PIMOS COFOON, PCr CONE... ccc ececcsecs 60.00 77.00 71.00 
Pe EMI MMII a6 6154.5) Salad wa Wis, opaie teraiie, 0cle se 10.00 15.00 22.00 
ee eS eee ee 1.50 1.00 2.5 
UNMIS TUMN ray. ican cay vena wo 95418 )6h 8S ALBIS 13,750 12,750 11,250 
Fineness, per cent through 200 mesh... 86.00 86.00 86.00 


At the commencement of the development work the 
locomotive was equipped with an arrangement of refractory 
baffles and fuel and air inlets for burning 100 per cent 
bituminous coal, and after this had been properly accom- 
plished successive adjustments were made to burn the 
following mixtures, the last of which is now being used with 
as satisfactory results as the 60 per cent bituminous and 
40 per cent birdseye: 


‘irst.—75 per cent run-of-mine bituminous an: 5 per cent anthracite 

I t 5 t f-n bit | t tl t 
Birdseye. 

Second.—67 per cent run-of-mine bituminous and 35 per cent anthracite 
Birdseye. 

Third.— ver cent run-of-mine bituminous and 40 per cent anthracite 

Third.—60 4 t f bit 0 t tl t 
Birdseye. 

ourth.— ver cent run-of-mine bituminous and 40 per cent anthracite 

Fourth.—60 | t f bit 0 t tl t 
slush. 

Fifth—50 per cent run-of-mine bituminous and 50 per cent anthracite 
slush. 

Sixth.—40 per cent run-of-mine bituminous and 60 per cent anthracite 
slush. 


Further work along this same line will determine just 
how great a percentage of anthracite slush can be used to 
the best advantage, but the evaporative results so far 
obtained, i.e., about 7 lb. of water from feed-water tem- 
perature per lb. of coal, indicates that considerably more 
than a 60 per cent anthracite-slush mixture may be utilized. 
This accomplishment not only means a decrease of 25 per 
cent in the cost per ton for locomotive fuel, but also the 
release of a large tonnage of commercial anthracite, which 
is becoming more scare and in greater demand each year. 

The principal trouble to be overcome has been on the 
intermittent runs, as it is more difficult to maintain proper 
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combustion with a slow fire and to re-ignite the fuel after 
the feed has been stopped for a time, with the low than 
with the higher volatile coals. 

The same increase can be made in the size of the exhaust- 
nozzle openings (about 25 per cent) for anthracite as for 
bituminous coal when burning in pulverized form, as com- 
pared with hand firing of coal on grates. 

The development of sufficient drawbar pull in a Consoli- 
dation type of freight locomotive with 63-in. diameter 
driving wheels, rated at 61,400 lb. of cylinder tractive power, 
to haul a freight train of 23 loaded cars (representing 
about 1,562 actual tons) over a ruling grade of 1% miles 
of 1.65 per cent grade with a 6-deg. curvature, further indi- 
cates the advantages of sustained boiler horsepower in 
combination with reduced cylinder back pressure, which is 
only made possible by this method of burning fuel. 

The average results of a number of trips made by an 
Atlantic type passenger locomotive, rated at 21,850 Ib. 
cylinder tractive effort, with 81-in. diameter driving wheels, 
when used in high-speed passenger service on round-trip 
runs of 171 miles in length, are shown in Table III. 

Taste IJI.—PerrorMance oF ATLANTIC TyPE PaAssENGER LOCOMOTIVE 

Analysis of Fuel Used 


Kentucky unwashed screenings— Per Cent 
Fineness, thronen 200 mesh, per COMts. occ coke cc sescawew enn 83 
eI CUMIN MINN pr ahs aaa Scar oUt aso mvias b c's liga a: div rosacea sie es 2.46 
PUN IT AMINE alse occ id want Say SeaWp cow sordl aiee ieee nie eS 36.00 
See ONMINT ER UME AUN 5056 5 ainsi wai 8 6a, 8 a m6 Wace cdi ae b phew fo Ser OP 54.00 
PREC TIN So Fo 6.551 gre: Soaitginas ds me Mey ww Wi we ALB Acai a ane Ss 7.94 
RITES SE TACMNNN < ras 03a ossbiic Inve spa Ooo eR! fen parm CaO Raa oats 9.79 
PMR RINNE ER a cos rapes ena sci Cho, seisomael mn Uae ora Sasis aaa bo evexalarers 13,964 

Locomotive Performance 
RE SN PSS a0 eialls Fae at cae haha nish fone eco ahna aS wie oe Bis Oa elec ale 171 
MMMOMNURIY SIMMRINNE  PRMORONEN GR 55.4 cain’ pecscl's CeWia'o sae esa ke blies arcane ais MONON A 3.87 
eat. MUN “QE COS Gin dd coe aw cies awiag a snares edu sowie see Sie 5.8 
MN os ves Cw ok tei os th eke as iV avsidi a mark URW diate Ree 291 
CONC CUNNING SENMDANE 6 85a 66-00) 0.0 4's wieceierinia ip aclecdieieienie oe %b-0 0% 44.2 
RUNNIN. MUNIN COMMIS 56 oico n)-u au casa, bie olah'dlandiip! wb far ech SWIG hie Lois aOR lave 2,711 
Ses RINNE (ORI NINO 255.5 2 cig. sa ta: 500i. Woke ACE bTeNS Aine so Alateididsaige Aika s 319.5 
eA NE MIR PR Sc Gncre sk nackce ih kre hie kere tatecind Ris AOC e we SN 3.82 
PE ONIN NOI oo cic tain 'a Sc a sw ents: eis w HUBIE Te Seowia ah Aw 8,381 
rare smmnnenY UNMIS Ue 2s 5c. a aise, asus cater pea, what aie il aCalwcoiaiaiapenniesecace 6.17 
RN Si EINES | IK aS sao inteta aie win wis o aici @ wrens ws so me SR Sve eres 56.48 
Evaporation, water per Uh. of coal, Wh. .5.... 66 cece cece siece cs 9.15 
Evaporation from and at 212 deg. F’., Ub. ...05..00cesccnccsase 11.1 
PNR UMMC RITES, WEE DOMES os ou a yaverse o, wwierds e066 asn.e erste eres ako 77 


The combustion results may be indicated by the smokebox- 
gas analysis given in Table IV. 


Tasle I1V.—SmoKkepox Gas \NALYSIS FOR THE TEst RECORDED IN TABLE ITI 
Pounds of 
coal burned CO. CO oO 
per hour Per Cent Per Cent Per Cent 

3,067 14.5 0.0 4.5 
3,498 15.2 0.0 2.8 
3,931 15.2 0.0 4.0 
4,000 16.0 0.4 2.6 


This locomotive could be fired for the round trip with 
a variation of not over two pounds in the boiler pressure, 
and the size of the exhaust nozzle used was 5™% in. in 
diameter and the temperature of the superheated steam 
averaged about 635 deg. F. for steam of 185 lb. boiler 
pressure and the smokebox gases about 460 deg. F., although 
maximum temperatures of 715 deg. F. for superheated steam 
and of 482 deg. F. for smokebox gases were recorded. 

From tests made with pulverized lignite having an 
analysis of about 1.8 per cent moisture, 47 per cent volatile, 
41 per cent fixed carbon, 9.5 per cent ash, and 0.75 per 
cent sulphur, and a heating value of 10,900 B.t.u. per Ib., 
in regular passenger locomotive service, the same satisfactory 
results were obtained as with bituminous coals, the combus- 
tion and operation being entirely smokeless, sparkless and 
cinderless, and the steam pressure being fully maintained. 

With pulverized fuel the control of the fuel feed and 
thereby of the over- or under-production of steam is nearly 
perfect. A locomotive can be fired up and the fuel con- 
sumption then stopped until a few minutes before starting 
time. At the end of the run, or when drifting, the fire can 
be extinguished at will and quickly re-ignited without any 
special equipment or materials. A locomotive with boiler 
full of water and 185 lb. of steam pressure, after standing 
11 hours, without fire, still had 80 Ib. of steam pressure. 
Comparative tests. made between similar locomotives 
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in the same service resulted in the use of 2,775 Ib. of lump 
coal, hand-fired to get up steam and for terminal handling 
and dead time, as compared with 1,569 lb. of pulverized 
screenings to produce the same result, or an increase of over 
75 per cent. The greatest saving is in the firing up alone, 
this requiring 1,700 lb. of lump coal as compared with 750 
lb. of pulverized screenings, or an increase of over 225 per 
cent. In the engine-house terminal handling there is the 
least possible delay and expense. No more time or facilities 
are required than for fuel-oil-burning locomotives. A loco- 
motive fired up at 6 a. m. can leave with its train at 7 a. m., 
and upon arrival at the destination engine-house can be 
immediately fueled, watered and housed, the slag-pan being 
dumped over the engine stall pit. 

Through the possibility of enlarging exhaust-nozzle open- 
ings from 25 to 50 per cent as compared with the areas 
required for burning coal on grates or fuel oil, the full 
benefit of expenditures for improved cylinders, valves and 
valve gears, particularly in connection with cylinders of large 
volume, can now be obtained. Heretofore the necessity for 
maintaining relatively small exhaust-nozzle openings to 
produce the required firebox draft has enabled but little 
benefit to be gained from improved steam distribution, as 
cylinder back pressures of from 15 to 30 lb. when operating 
at maximum capacity of engine and boiler are not at all 
uncommon in some of the most recently built stoker-fired 
single-expansion locomotives. As every pound of cylinder 
back pressure saved is equal to at least two pounds added 
to the boiler pressure when a locomotive is working at its 
maximum capacity, and further provides less wear and fuel 
consumption, the benefits to be derived are obvious. 

As the limiting factor of a steam locomotive is, or should 
be, the ability of the boiler to produce steam, the rate and 
effectiveness of combustion become the controlling factors. 
When coal is burned on grates a rate of about 50 lb. of run- 
of-mine, and of about 60 lb. of lump bituminous coal, per 
sq. ft. of grate surface per hour is the maximum allowable 
for the greatest boiler efficiency. However, as this limits 
the rate of consumption to a total of from 3,000 to 6,000 
lb. per hour for the average modern locomotive of great power, 
and as the actual coal supplied to the firebox by mechanical 
stoking frequently reaches a rate of 150 lb. per sq. ft. of 
grate area, or a total of from 9,000 to 15,000 lb. per hour, 
the boiler efficiencies frequently run as low as from 55 to 45 
per cent and even less. Therefore the necessity for elimi- 
nating grates if much over 12 lb. of water per sq. ft. of 
evaporating surface per hour is to be obtained efficiently. 

From results established during the past six months, the 
quantity of live steam required for the operation of pulverized 
fuel burning equipment when the locomotive is being worked 
at its maximum boiler-horsepower capacity, is about 1/% 
per cent of the saturated steam generated, which is consid- 
erably less than what is required for the steam-jet operation 
of mechanical stokers when firing coal on grates, and very 
much less as compared with what is used in the generally 
existing steam-jet practice of burning fuel oil; this latter 
amount, according to reports made by the U. S. Naval Board, 
is about 6 per cent of the total steam generated. 

Comparing the use of pulverized fuel and fuel oil for 
steam-locomotive purposes, it may be stated that with pul- 
verized coal at 13,750 B.t.u., costing $2.35 per ton, and 
fuel oil at 19,500 B.t.u., costing $2.75 per hundred gallons, 
an amount of at least $2.50 must be expended for the fuel 
oil necessary to perform the same useful work as will obtain 
from $1.00 expended for pulverized fuel. 

The development work pertaining to the use of pulverized 
fuel for locomotives has been carried along in direct con- 
junction with the use of like fuel in one 463-hp. nominal 
rating Stirling type of stationary boiler, various tests being 
made for the purpose of determining the best combination 
of fuel and air admission, flameway, and draft and furnace 
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construction for the maximum boiler capacity and efficiency 
consistent with minimum renewal of refractory materials. 
Both bituminous and anthracite fuels have been used, the 
principal work being in connection with the latter on account 
of the greater difficulty in maintaining combustion due to 
the low volatile content. 

In general, it may be stated that the use of pulverized 
anthracite slush will double the steam-generating capacity 
of boilers now burning birdseye anthracite hand-fired on 
grates, and at the same time eliminate fire cleaning, greatly 
decrease the amount of ash to be handled, and reduce the 
boiler-plant labor cost about 40 per cent. Furthermore, with 
the pulverized fuel, the boiler pressure can be more readily 
maintained or increased or reduced to meet the requirements 
and when one or more of the boilers are not needed tem- 
porarily, the fuel feed can be stopped and started at will, 
thereby eliminating the necessity for maintaining banked 
fires and burning fuel when not required in order to have 
the boilers ready for instant use. 

An investigation of the culm banks in the anthracite-coal- 
mining district would undoubtedly disclose many millions 
of tons of domestic and steam sizes of fuel that can be 
reclaimed, and in addition, the large percentage of slush 
that would be produced in this process could all be utilized 
in pulverized form for power-generating purposes. 

Steam locomotives of the future, on account of track, 
bridge, tunnel and overhead clearance limitations, will be 
required to produce the maximum possible hauling capacity 
per unit of total weight. As the cylinder horsepower avail- 
able is entirely dependent upon the boiler horsepower and 
temperature of superheated steam produced, the use of pul- 
verized fuel to increase the heat value per cubic foot of firebox 
volume and provide a higher average and more uniform 
firebox temperature in combination with a reduced front-end 
or waste-heat temperature, appears to be the most logical 
means for the solution of the problem. 


DISCUSSION 


W. L. Robinson, supervisor of fuel consumption, Balti- 
more & Ohio, in discussing Mr. Muhlfeld’s paper, called 
attention to the effect which the car shortage had in impairing 
the regularity of the supply of coal of the proper grades 
for use in passenger and stoker-fired freight service. On 
account of the irregularity of the supply it has been neces- 
sary to put lump coal on stoker-fired locomotives and in 
some cases to put slack coal on passenger locomotives. With 
the general use of pulverized fuel, all locomotives using the 
same class of coal, the minimum interference with the coal 
supply resulting from car shortages would be produced. He 
also referred to the effect on the cost of operation which is 
being produced by the continually increasing price of the 
commercial grades of coal. Referring to Mr. Muhlfeld’s 
statement that $75,000,000 to $100,000,000 of the $300,- 
000,000 expended annually for fuel is accounted for by 
stand-by losses, he stated that results of some dynamometer 
tests on the Baltimore & Ohio almost exactly checked with 
this statement, only about 66 per cent of the total amount of 
coal purchased being used in actually hauling trains. 

From a conducting transportation standpoint Mr. Robin- 
son considered one of the biggest advantages in the use of 
pulverized coal to be the possibility of reducing delays at 
terminals. Another point emphasized by Mr. Robinson was 
the ability of the fireman to check the engineer on signal 
indications, because with pulverized fuel it is unnecessary 
for him to leave the seat box. 

C. W. Corning, chief service inspector, Chicago & North 
Western.—Discussing this subject from the viewpoint of a 
locomotive engineman, of the many things which contribute 
toward the lightening of his cares in the discharge of his 
duties, probably the two most essential conditions are prop- 
erly working injectors and the free steaming of the engine. 
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In all the runs made by the Chicago & North Western 
Atlantic type locomotive equipped for burning pulverized 
fuel, it has never failed to deliver all the steam required. 
A locomotive is often operated in accordance with the fire- 
man’s physical endurance. On one occasion, through no 
fault of the engine or train, there was a delay of several 
minutes, at which time it was noted by the engineer that 
provided he could maintain a certain speed over the last 25 
miles of the trip, the train would be brought to the terminal 
on time. This was accomplished and the steam pressure 
never varied more than two pounds under the maximum. 
Under the same conditions it would have been impossible to 
have obtained the same results had the engine been hand- 
fired, as it would have been beyond human endurance to 
have maintained the steam pressure required. 

Another feature which impresses itself on the mind of the 
engineman is that in the event of the failure of the injector 
it is a simple matter to shut off the supply of fue) until the 
difficulty can be remedied and the fire relighted and very 
often it is unnecessary even to stop. On the other hand, 
should it become necessary to draw the fire in one of our 
modern locomotives, it would be practically an impossibility 
and an attempt either to extinguish or deaden the fire would 
mean a very serious engine failure. 

The draft appliances, when once adjusted on a pulverized 
fuel burning locomotive need not be changed to meet con- 
ditions necessary to burn Cifferent grades of fuel, or to meet 
changes in climatic conditions. It is the practice at this time 
of year to change drafting appliances to produce a stronger 
draft in order to overcome the frozen moisture in the fuel. 

J. H. Manning, superintendent of motive power, Delaware 
& Hudson.—The Delaware & Hudson, located in the anthra- 
cite coal fields of Pennsylvania, closely connected with a 
territory that produces about 80,000,000 tons of anthracite 
coal per year, it is not hard to understand that from the time 
this coal is put in the mine car to proceed to the breaker and 
there be prepared for the market, with a size that starts 
probably with 12-in. irregular lumps and ends with birdseye, 
a great deal of extremely fine coal and dust accumulates 
in the process. This cannot be burnt on the grates; but, if 
at all, in suspension in a refractory furnace. For this pur- 
pose there is available in our neighborhood 550,009 tons a 
month. This latter and the fact that there were located 
around us a number of industrial plants successfully burn- 
ing bituminous coal in pulverized form, encouraged us to 
build an experimental locomotive producing approximately 
2,700 cylinder horsepower. 

We soon found out it would be impossible to burn clear 
anthracite coal in pulverized form. Due to the low vola- 
tile, it would promptly snuff out if the engine slipped or 
worked extremely hard, and the firebox temperature would 
not permit it to again flash. We, therefore, determined to 
start with 75 per cent bituminous and decrease until it was 
found that the objectionable feature was removed. This 
continued until a mixture of 60 per cent anthracite and 40 
per cent bituminous was obtained. We find this gives 
splendid results, the engine steams freely with very little 
smoke and is very nicely controlled by the fireman to the 
extent of keeping the engine within three pounds of the 
maximum pressure continuously without popping, under the 
different operations necessarily obtaining in a day’s work 
with an engine of this character, and we have experienced 
no firebox trouble whatever. 

Such difficulty as we have had with the pulverized fuel 
mechanism for the introduction of the fuel into the firebox 
has been satisfactorily eliminated and the successful burn- 
ing of pulverized fuel in suspension in locomotive fireboxes, 
to my mind, has passed beyond the experimental stage. 

S. S. Riegel, mechanical engineer, Delaware, Lackawanna 
& Western.—The paper inspires the belief that the initial 
work has been well done along correct lines. In the use of 
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possibly its greatest assurance of success, as this overcomes 
(properly applied) the destructive heat action of the fuel jets 
against the brick work of the combustion chamber and 
furnace linings, and at the same time furnishes a con- 
venient way to secure the necessary air for combustion with 
the effort required to remove the ashy deposits from the 
heating surfaces and front end of the locomotive. 

It is particularly interesting to find that a satisfactory 
system of utilizing pulverized fuel in locomotive service so 
easily adapts itself to locomotive conditions, as a locomotive 
must operate on such greatly varying conditions, and always 
in doing the maximum work on an intensive draft condition. 
From the viewpoint of the possibility of overcoming the 
standby and firing up losses of the locomotives, powdered 
coal is given an opportunity which is not possible in station- 
ary practice. As the author states, the standby losses may 
constitute from one-fourth to one-third of the total fuel con- 
sumption, and it is obvious the opportunity for reducing 
these losses is very great. 

Likewise, as it is necessary to separate the fuel particles 
and surround them with sufficient air for perfect combus- 
tion, it would seem equally desirable to separate the particles 
of the crushed materials in the drying process, and the most 
effective dryer would be the one which best effected this 
separation of the particles of fuel. The burden of about 
40 cents per ton in the present method is a large handicap 
and it must be reduced as much as possible. 

George L. Fowler referred to some tests which he has made 
to determine the movement of firebox sheets in service, which 
showed the extreme sensitiveness of the sheets to changes in 
temperature. The opening of the firedoor was found to cause 
a drop in temperature cf the adjacent sheets of about 250 
deg. F. in 15 sec. He pointed out that in burning pulverized 
coal, the firebox sheets may be maintained at a much more 
uniform temperature, with a reduction in the stresses pro- 
duced by sudden temperature changes. 

C. D. Young, engineer of tests, Pennsylvania Railroad, 
said that in some tests made on a locomotive-type boiler in 
stationary service, the greatest difficulty was to prevent the 
destruction of the brickwork when burning coal in the quan- 
tities used in road service, and that when the temperature of 
the firebox is reduced to overcome this difficulty by the use 
of excess air, the efficiency of the combustion is reduced. He 
also called attention to the fact that the Chicago & North 
Western Atlantic type locomotive is a light locomotive and 
was lightly loaded in the test runs; and that under the same 
conditions with proper supervision, hand-firing would have 
produced smokeless operation. He also pointed out that the 
performance of this locomotive was very poor, probably 
being accounted for by the water rate, which was 56 lb. per 
indicated horsepower, whereas, a fair figure would be 20 
lb. to 21 lb. Allowing for the excessive water rate the fuel 
performance was about what might be expected with hand- 
firing. 

Charles W. Baker, editor of the Engineering News, 
emphasized the economic importance of the development of 
pulverized fuel. He considered the point of immediate 
interest, however, the possibility of using pulverized fuel in 
switching service as a means of smoke elimination in cities. 

G. M. Basford, president, Locomotive Feed Water Heater 
Company.—There are in this paper two or three points 
worthy of deep consideration. It is becoming evident that 
the real engineering development of the steam locomotive is 
just beginning. Possibilities of securing from every unit of 
firebox volume an increased amount of combustion have 
superseded the kind of locomotive design that runs merely 
to weight. In passenger locomotives there has been a ten- 
dency toward the Pacific type, yet with the large number of 
Atlantic type locomotives in the country, there is but one 

road that has even approached the full realization of their 
hauling capacity. Powdered fuel will make it possible for 
this type to take the place of the Pacific type for some vears. 
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PRACTICAL TESTS OF FREIGHT CAR 
PAINT 
BY G. 8S. EVANS 


Few American car builders are provided with sufficient 
roofage to allow of using any but very rapidly drying paints, 
and consequently the drying quality with its resultant finish 
forms a prime factor in the selection of the particular brand 
of paint to use. However, an equally important factor 


and ene which is seldem given the consideration which it 
merits, is the covering quality, i. e., the amount of paint re- 
quired to produce the desired finish, and otherwise meet the 





Fig. 1—Micrograph Showing Character of Pigment Particles of 
Brand No. 1 Magnified 150 Diameters 


purchasers’ specifications per square foot of painted surface. 
Many freight car paints stand on an equal basis as regards 
application, drying and finish and the selection of the eco- 
nomical paint is determined by the covering quality. 

The covering value of all paints depends primarily upon 
the character of the pigment, the factors influencing this 
being the nature or chemical composition, and the physical 
composition or the shape and size of the minute individual 
particles. The latter is the determining factor betweén paints 
of like chemical composition. 

There are several methods of determining the relative cov- 
ering value of different iron oxide pigments. One which is 
pretty generally used for testing this quality, and also the 
shade of No. 21 Oxide Red freight car paint is to mix the 
dry pigment with a definite proportion of pure raw linseed 
oil, place a few drops on a clean, plain glass surface which 
is allowed to remain in a vertical position for one or two 
hours, after which the coating remaining on the glass is com- 
pared with a coating prepared in like manner from a standard 
sample. This is a very simple method and gives fairly good 
comparative results. 

Another method is to place a drop of the mixed paint, as 
used in the preceding method, upon a slide glass, place a 















































very thin cover glass over it and gently rub the two glasses 
together until all surplus paint is forced from under the 
cover glass so that it rests on the pigment particles, as indi- 
cated by a grating sensation, after which the slide is ex- 
amined under the microscope, using transmitted light. It 
requires a little practice to prepare specimens of the proper 
density to indicate the true nature of the pigment, but after 
some practice this method becomes exceedingly simple to one 
familiar with the use of the microscope. 

Examples of this method of determining the fineness of this 
class of pigments are shown in Figs. 1, 2 and 3, which are 
micrographs, magnified 150 diameters, representing three dif- 
ferent brands of No. 21 paint used in the practical painting 
tests, the results of which are given elsewhere in this paper. 
In these, the dark areas, some of which are designated by a 
circle, represent individual pigment particles. Some of the 
larger particles in Figs. 2 and 3 are transparent silicious 
material, as indicated by the white or grayish area in the 
centers of each. As seen in the micrographs the size of the 
particles varies quite considerably between Fig. 1 and Figs. 
2 and 3, Fig. 3 being slightly coarser than Fig. 2. Inci- 
dentally the relative covering value decreases very markedly 





Fig. 2—Micrograph Showing Character of Pigment Particles of 
Brand No. 2 Magnified 150 Diameters 


between Figs. 1 and 2 and slightly between Figs. 2 and 3, 
as indicated by the painting tests. 

The sieve test, which is based upon the per cent of the 
pigment which will pass through a sieve of a specified mesh 
is a very satisfactory method fer testing the dry pigment be- 
fore having been ground in oil, but is difficult to use in testing 
mixed paint or paste, as it requires a complete separation of 
the oil and pigment, which is rather tedious. 

Another simple test, which though particularly indicative 
of the specific gravity also gives an idea of the relative 
fineness of the particles, is the settling test, which is made 
by allowing samples of the mixed paint to remain quiet 
for a specified time and noting the rate of precipitation. 

The only reliable test by which the covering value of paints 
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can accurately be ascertained and their relative value com- 
puted in cost figures is the practical painting test. The prac- 
tical tests described herein were made with the three brands 
of No. 21 paint illustrated in the micrographs. This ma- 
terial is purchased in a semi-paste form and is mixed with oil 
and drier in varying proportions for the first, second and 
third coatings, depending upon the quality of the pigment. 
On account of the differences in the covering and drying 
qualities of the pigments, it was found that the same propor- 
tions of oil and drier could not be used with the different 
brands. This necessitated considerable experimenting with 
different mixtures in order to obtain first, second and third 
coatings of each which would meet our requirements as to 
the drying quality and resultant finish. So far as it was 
possible to determine, each of the mixtures shown in Table I, 





Fig. °—Micrcgraph Showing Character of Pigment Particles of 
Brand No. 3 Magnified 150 Diameters 


represented the cheapest mixture of that particular brand 
which would give the proper finish. 


Tarre I.—Comeosition oF THE MIxep Paints 
rand Brand Brand 
First Coating No. 1. No. 2 No. 3. 
INT Fok ataeis aed ors oacwheserat 28.7 lb. 34.5 Ib 34.1 Ib. 
eee | 26.1 Ib 21.8 Ib 22.0 Ib. 
gE edhe ws grasa 45.2 lb $3.7 lb $3.9 Ib. 
100.0 Ib 100.0 Ib 100.0 Ib. 
Cost wer 900 1b..i66655 $5.96 $5.57 $5.55 
Second Coating 
SE OA rer rr 38.2 Ib 43.0 Ib 42.7 lb. 
ESS ae aera 22.3 Ib. 8.9 1 19.0 Ib. 
Serer et oe 39.4 Ib 38.1 Ib. an. 3 ib. 
100.0 Ib 00.0 Ib 100.0 Ib 
Oe ge | re $5.45 $5.2 $5.23 
Third Coating 
MIR obi ais cals ae drocay gue 41.9 Ib 50.5 Ib 50.0 Ib. 
a ae | re 21.2 lb 16.2 Ib 16.4 Ib. 
Ty rae : wos e65-%0 3.3 Ib 33.6 Ib. 
100.0 Ib 100.0 Ib 100.0 Ib. 
Cottiner 100) 25). 66 esis $5.35 $4.94 $4.96 
Paste-- No. 21 Freight Car Red, 16 Ib. per gal., figured @ 50c. gal. 
ES EO SSS re air 7.6 lb. per gal., figured @ 75c. gal. 
a er ree 6.6 lb. per gal., figured @ 35c. gal. 


The tests were made on 36-ft. ventilated box cars by 
painting three cars with paint made from each brand of the 
No. 21 paste, recording the number of pounds of mixed paint 
required for each of the three coatings and taking the aver- 
age of the three in each case as representative of that brand. 
The paint was applied with a brush, by the same man in all 
cases and under as nearly like conditions as were possible 
to obtain, so as to avoid any discrepancies from this source. 

Comparing the mixtures shown in Table I, it will be noted 
that pigment No. 1 required relatively less paste and more 
linseed oi] and drier than Nos. 2 and 3 in order to make a 
mixed paint of like covering and drying qualities, which 
made the mixed paint cost more per 100 lb. than either of 
the other brands. However, this spread very much_ better 
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than either of the latter and, consequently, required less per 
car as shown in Table II, which made this the most econom- 
ical mixture. 
Taste II].—Amount or Paint Per Car, ANp Cost 
Brand Brand Brand 


“ (at No. 1. No. 2. No. 3. 
First Coating— 


Lb. of mixed paint applied 28.7 Ib. 32.6 lb. 33.1 . 
vo ane nee $1.71 $1.82 $1.84 
Second Coating 
Lb. of mixed paint applied 24.3 Ib. 28.5 lb. 31.6 Ib. 
RGG DOT COT oi. 25 50%e0 $1.33 $1.58 $1.65 
Third Coating- 
Lb. of mixed paint applied 21.1 ib. 26.2 Ib. 29.1 Ib. 
or ae a | ea ee $1.13 $1.29 $1.44 
Total number of Ib. applied 74.1 Ib. 87.3 Ib. 93.8 Ib. 
Total cost of three coatings $4.17 $4.69 $4.93 
excess cost of No: 2 over Na. In. .cc esac ans $0.52 per car 
Excess. cost ot No.3 over NO. Bisiciscescaen $0.73 per car 
Excess cost of No. 3 over No. 2.65.6 cceas $0.24 per car 


Comparing the cost figures shown in Table No. 2 it will 
be noted that the average cost of cars painted with pigment 
No. 1 is $4.17 each, as against $4.69 and $4.93, each 
painted with Nos. 2 and 3, respectively. There is also con- 
siderable difference in the labor both in handling the excess 
material and in its application, especially when applied with 
a brush, besides the difference in the life of a brush. 

While these tests were made primarily for the purpose of 
determining the relative value of each as a coverer, test 
boards were painted with each and exposed to the weather 
in order to determine differences, if any, in the relative value 
of each as preservatives, or the life of the paint. These have 
been examined periodically now for over two years, but no 
appreciable differences are discernible. 

Chemical analysis of each of the three different brands 
indicated that their composition was very similar, which 
with the foregoing tests leads us to the conclusion that the 
wide differences in the covering quality, as indicated by the 
painting tests, is a result largely of the size of the pigment 
particles and indicates the necessity of thorough pulverization 
of the pigment. 


INTERCHANGE INSPECTION* 


BY J. J. GAINEY 
C.N.O. & TP. 


In discussing the rules if we would consider the different 
conditions of a car and describe what is a safe condition to 
be run we would be able tc accomplish a great saving for the 
roads we represent. Say, for instance, a car with worn sills, 
which is one of the most numerous defects with which the 
railroads have to contend. In some parts of the country a car 
will be condemned for this defect, regardless of its ccnstruc- 
tion. There are a great many cars, having short draft mem- 
bers running back to the body bolsters with no shoulder 
against the end sill and no timber keys, which have to depend 
entirely upon the draft bolts to stand the strain. It must 
be admitted that this condition is quite different from a car 
that has short draft members with a '4-in. to 2'%2-in. shoulder 
against the end sill, or a draft casting with a shoulder of 3 in. 
against the end sill. With a good shoulder against the end 
sill there is very little danger of the draft timbers pulling 
out. 

This and other similar subjects should be thoroughly dis- 
cussed by this association, and undoubtedly we could arrive 
at some definite conclusion in saying what cars are safe to 
run. You are all well aware of the large amount of money 
expended each year for transferring loads, and this is not 
the only expense, for, as a general rule, when the freight 
arrives at its destination in a different car from the one it 
was originally loaded in, a claim is presented for damages by 
the shippers. By clearer understanding and one universally 
followed we will be in a position to save a great many cars 
from transfer by the intermediate line. 
 #*A paper presented at the convention of the Chief Interchange Car 


Inspectors’ and Car Foremen’s Association held in Indianapolis, Ind., Octo- 
ber 3-5, 1916. 
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Hot Box PROBLEM NoT INSURMOUNTABLE 


Enthusiastic Educational Campaign Reaching Every 


Man Would Practically 


EW competitions have drawn out as many letters as the 
one which was recently held on the Freight Car Hot Box 
Problem, an announcement concerning the winners of 

which is made in our editorial columns. The letters submitted 
discuss the subject from many viewpoints, some going more 
or less thoroughly into the detail causes and how they may 
be remedied, and others attacking the problem from a broader 
viewpoint looking toward the solution of the problem in a 
big way. A few of the contributions follow. A number of 
others will appear in subsequent issues. 


‘WASTE DRAG”’ THE PRINCIPAL EVIL 
(PRIZE ARTICLE) 


By A. M. DOW 
Foreman, Freight Car Repairs, El Paso & Southwestern, El Paso, Tex. 


It is surprising how many men will contend that because 
the journal was not swimming in oil, ‘of course it ran hot.” 

Again we hear men claiming that the last lot of brasses had 
hard crystallized spots in them; in fact, will take a brass 
that has been removed from a hot box and show you a bright 
hard looking spot, calling it a “thard spot” in the brass. It 
is, and was caused by our old friend “Waste Drag’”—a thread 
of waste feeding under the brass and setting up a frictional 
heat. If it is caught in time and the brass removed, the brass 
will show the hard bright spot; if not caught in time a cut 
journal will result. ‘The remedy is an intelligent oiler; not 
with an oil can. but with a packing knife with which he 
works the waste up against the journal from the bottom of 
the box and then carefully puts it down with his knife on 
hoth sides of the journal to a point slightly below the center 
line of the journal and the full length of the oil box. ‘Then, 
if the waste is found dry, a small quantity of oil may be 
poured over it on the “rising” side of the journal. It is safe 
to say that there is enough oil in any oil box in which the 
waste is still elastic and not dead to run the car from Chi- 
cago to San Francisco, if handled intelligently at each divi- 
sion enroute and of course barring worn out brasses. 

There are but four legitimate causes of hot boxes. The 
“waste drag” heads the list by an immense majority and is 
caused by the waste being allowed to climb on the rising side 
of the journal and crowd against the brass until’ a jar or 
application of the brakes permits a small opening between 
the brass and journal into which a thread of waste feeds and 
the trouble is started. A preventive for this is an intelli- 
gent use of the packing iron in keeping the waste in its proper 
place at each and every division point, as stated above. 

‘The second cause, and of secondary importance, is a worn 
out brass. Now that shell brasses have become almost ob- 
solete these are becoming more and more of a rarity and are 
due to poor judgment on part of inspectors in allowing 
brasses to run beyond a safe point. 

The third, or cause of least importance according to my 
observation, is lack of oil. This cause is rarely met with, 
but is put forth by trainmen and some mechanical men as a 
cause of most hot boxes, and strange to say, is accepted in 
many quarters as true. A careful analysis of causes of hot 
boxes before the journals are cut or the waste is burned out 
of the box will in almost every case show enough oil in the 
waste to run the car almost anywhere. 

The fourth cause is brasses whose contour does not fit 
that of the journal. This rarely causes bad hot boxes but fre- 
quently causes them to run warm. The remedy for this is 
obvious. 


The inspection points having the least hot boxes charge- 


Eliminate the Trouble 


able to them, will upon investigation be found to be the ones 
that have their oilers equipped with good packing knives and 
the knowledge of how to use them to the best advantage, and 
not those who use the most oil. 


ENTIRELY AN EDUCATIONAL PROBLEM 
(PRIZE ARTICLE) 


By J. S. BREYER 
Master Mechanic, Southern Railway, Charleston, S. C. 


Hot boxes can be reduced to the minimum by properly as- 
sembling the parts of the car closely related to the box and 
caring for them in a workmanlike manner after the cars are 
placed in service. To bring about this improvement it is 
necessary to pursue the same course we took to promote the 
“Safety First’ movement which has resulted in such a de- 
cided decrease in the number of personal injuries, i. e., to 
educate the men doing and supervising this work. We are 
producing better mechanics and more efficient foremen as a 
result of our apprentice schools, but out car repairers and 
oilers are in greater need of education. Let them understand 
what causes hot boxes and what is necessary to prevent them; 
this many of them do not know. The railroads in the past 
20 years have used enough lubricants to run them at least 
10 years more had it been intelligently applied. 

Start the educational campaign with the operator of the 
axle turning machine; the finishing cut over the journal 
should cut the metal clean and not tear it. If the metal is 
torn small particles are rolled down only to be loosened up 
when the axle is put in service. This acts as a saw on the 
soft lining of the bearing. If the axle is not used at once 
rust forms on the journal, and if not painted the small cav- 
ities where the metal is turned will be attacked by rust and 
enlarged. ‘To remove the rust sand paper or emery cloth 
is ordinarily used and, unless great care is exercised, some 
of the emery that becomes separated from the sheets will 
lodge in these cavities. Even when the journals are painted 
immediately after machining, the paint is often removed with 
emery cloth and particles of grit are left partly imbedded in 
the journals. Such a condition will very likely cause or con- 
tribute to the box heating the first trip. In my opinion many 
of the hot boxes that occur several days after the wheels are 
applied are caused by torn or pitted metal and the other con- 
ditions described above. 

Another dangerous condition is caused by scars from bars 
used for moving wheels, or where one wheel has struck the 
journal of another; these burrs are sure to cause the box to 
heat and they are frequently overlooked by experienced men, 
if they are on the under side when the polishing of the journal 
is completed. To guard against this oversight, the bare hand 
should be wiped over the entire surface just before applying 
the bearing and box. 

The bearing should be fitted to the contour of the journal, 
or at least it should have a crown bearing. If it bears on 
the sides only it pinches the journal and there is danger of 
breaking the bearing before the soft metal wears down. The 
journal box and float should be renewed if worn to the ex- 
tent that the weight will be unevenly distributed on the 
bearing. 

Bent arch bars, broken spring planks, bolsters, defective 
center plates and side bearings also contribute extensively 
to the hot boxes. 

Long fibre wool waste is best for packing; this should be 
soaked in car oil 48 hours; then wring out all the oil you can 
with the hands. One handful twisted like a rope should be 
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placed in the back of the box; this forms a dustguard. Then 
fill the box to the center line as far out as the collar with 
spongy waste, not packed too tight; another handful of twisted 
dope should be placed in front of the journal; this will partly 
prevent the lateral motion of the truck working the packing 
out, leaving the back end dry. At every division terminal 
the packing should be pushed back and stirred up with the 
packing knife. This will also keep the oil feeding to the 
end of each strand of waste. Loose ends of waste must not 
be left hanging from the box; they will siphon the oil out 
in a short time, especially when the sun is shining on the 
box. Packing above the center line of the journal will creep 
under the bearing when the car receives severe shocks in 
switching service; this causes hard spots in the bearing and 
will surely cause the box to heat. Excessive oil means in- 
sufficient waste; the waste settles below the journals and the 
oil runs out through the dustguard opening, leaving the jour- 
nal without lubrication. 


SYSTEMATIC AND THOROUGH ATTENTION 
(PRIZE ARTICLE) 
BY J. E. HELMS 
Inspector, Atchison, Topeka & Santa Fe Shops, Pueblo, Colo. 


Many pages of advice have been published from every 
source imaginable concerning a remedy for hot boxes, each in 
turn suggesting some positive cure. Suggestions from every 
quarter—some good and some bad—have been offered and put 
into practice; and all, or nearly all, have failed. Messages 
galore from those in authority have been received by their 
subordinates asking for explanations of why such and such 
cars could not have been put into shape to avoid trouble on 
the road. ‘The experienced subordinate has labored inces- 
santly to alleviate the trouble. ‘The inexperienced man has 
labored and labored, used up all the material that was at 
hand, did the best he could, and quit his position in disgust. 

There have been at least “57 varieties” of “packing,” 
“lubricants” and ‘“babbitts’” developed and tried out, the 
majority of which could not be successfully used and the old 
substantial wool packing and oil has taken their places. 

Many special designs of journal boxes and parts have been 
devised but these have accomplished little if any results. 

Thus through a course of practical experience of 15 years 
I have seen many of the above “cure-alls” fail. Trains are 
still running and boxes are still getting hot. The following 
suggestions may help in a measure to reduce the hot boxes to 
a minimum but never to eliminate them entirely, for with 
present weights, speeds and unforeseen defects we can never 
hope to do this. 

Much of the trouble could be gotten away from by a stand- 
ard and uniform manner of packing the boxes, such, for 
instance, as the following: Roll up a large handful of waste 
and place it in the back of the box; then pack the remainder 
of the box half way up the side of the journal with a handful 
of packing; do not roll so tightly that the life or spring in the 
wool fibre will not rise up against the journal. One large 
handful of packing should be placed in front of the box and 
at the end of the journal. This wool fibre should hold all 
the oil it can take. 

All boxes reaching the shop tracks should be gone over 
thoroughly by an experienced man; not one shop should do 
this, but all shops, and to all cars. ‘his system installed and 
lived up to would do more than any other one thing to reduce 
the hot-boxes. Many roads do no shop work at all to the 
journal boxes, not even to their own cars. With so important 
a part neglected it is not much wonder that hot-boxes are 
numerous. The M. C. B. Code, Rule I,—and it is a number 
one rule, too, if it was enforced—explicitly states, “that each 
railway company must give to foreign cars, while on its line, 
the same care as to inspection, oiling, packing, etc., 
to its own cars.” 

You will note that this says “must,” not “should,” using 


as it gives 
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a positive term, and yet the work is woefully neglected much 
of the time. This rule, if lived up to, would in a short time 
bring a noticeable relief in the complaints about hot-boxes. 
After a rule regulating and causing this work to be done 
in a systematic manner, the following matters should be con- 
sidered: Speed of trains and time card “speed limits.” ‘The 
“average speed” of freight trains could be adjusted in many 
instances, taking into consideration tonnage, meeting points 
and class of cars and much trouble could be avoided. 
Weight of loads on journal bearings has been re-adjusted 
to a large degree in the enlarging of the journal, thus giving 
a larger bearing for the brass and more room for lubrication. 


UNIVERSAL STANDARD PRACTICES ADVOCATED 
BY “A CAR MAN” 


Each box should be given careful attention in assembling 
and maintenance. By careful attention is meant that which 
would be given any other piece of machinery from which 
such severe or even less exacting service is required. When 
assembling, presuming that the trucks are of good design, we 
should see that the inside dimensions of the journal boxes 
are correct with no imperfections which will interfere with 
the freedom or functions of the wedge and brass, and that a 
good serviceable dustguard is properly applied. By service- 
able is meant one which will exclude dust until the wheels 
are again changed. To do so it must properly fit the axle 
and be perfectly free in the box recess so that shifting of 
journal and wear of the brass will not affect it. A canvas 
covered basswood guard is good if properly applied, and 
worthless if not. 

Any good dust-tight lid provides the protection required 
at the front of the box but it should not be too difficult to 
open. Each brass and wedge should be inspected and gaged 
on receipt from the manufacturers and any found with defects 
or with irregularities which would displace or restrict the 
perfect freedom of either one or both should be rejected. The 
finish on newly turned journals should be good; to what ex- 
tent and how obtained should be determined—whether by 
rolling, filing, emery polish, or only a finish cut. All these 
methods are in vogue and obviously all are not the best or 
sufficient. 

Rule 1 of the M. C. B. code provides that in the inter- 
change of cars each road shall give to foreign cars the same 
care as to oiling and packing that it gives to its own. This 
seems fair but when we consider that for present day traffic 
the best is none too good and knowing that on some roads 
an inferior grade of oil and cheap cotton waste is used, it is 
not surprising that some trouble is experienced; to overcome 
the hot box evil it is suggested that the contents of the journal 
box and treatment or maintenance of same be made standard. 
These standards should include the grade of lubricating oil— 
necessarily a good all-the-year-round grade with sufficient 
body to separate the journal and bearing under full load sum- 
mer and winter. It should also include the waste, which 
should be absorbent, clean and resilient to a specified degree. 
Also the method and extent of saturation, the method of 
packing the box; the amount of free oil should be prescribed 
to be used when first packing the box and thereafter on a 
mileage basis. ‘The lead lined brass of a certain composi- 
tion should be prescribed and also the method of finishing 
newly turned journals. 





FROM AN OPERATING OFFICER’S VIEWPOINT 
BY H. E. HAANEL 


Trainmaster, Canadian Pacific, Regina, Sask., Canada 


Given a properly applied brass with homogeneous babbitt 
metal, and a smooth, true journal, the study of hot-box pre- 
vention resolves itself into two elemental factors, viz., satis- 
factory lubrication and freedom from extraneous substances 
on the bearing surfaces. The interruption of uniform lubri- 
cation, even for a very small space of time. increases friction 
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so rapidly, particularly with heavily loaded cars, that often 
before the trouble can be detected the babbitt metal starts to 
flow, causing an uneven bearing, and, with the resultant in- 
crease in heat, the lubricant becomes carbonized introducing 
an additional factor that tends to increase friction. The 
box soon bursts into flame. 

It is the lack of intelligent and systematic inspection and 
attention that results in a condition preventing uniform lubri- 
cation. If the dope, with sufficient oil content, were continu- 
ally kept in close contact with the entire exposed surface of 
the journal, hot-boxes would be reduced 75 per cent. For 
different reasons we will not discuss here, dope has a ten- 
dency to shrink away from the journal. It also frequently 
becomes crowded to one side of the oil box through a pro- 
longed rotation of the journal in one direction, and, unless 
it is loosened up and repacked frequently and re-oiled occa- 
sionally, hot-boxes are the natural result. The perfunctory 
oiling of boxes at a few designated points simply wastes 
oil ‘by flooding cars that happen to pass such points fre- 
quently, or that do not require oil anyway, while other cars 
visit such points so infrequently that their boxes run hot in 
the meantime. The hurried jabbing of the dope which ac- 
companies the oiling process simply gives the final touch to an 
operation that impresses even the uninitiated with a sense 
of its inefficiency. 

It is, of course, of prime importance that oil boxes have 
lids that are well fitted and tight and that proper fitting dust- 
guards be supplied and kept in condition; otherwise the in- 
troduction of sand and grit to the dope and thence to the 
bearing surfaces is certain to occur. The application of hard 
grease directly on the bearing surfaces by means of pressure 
grease cups might prove a success, but as long as our present 
contrivance is in use, a serious campaign, with a view to 
more efficient lubrication by the exercise of more intelligent 
and frequent attention to the position and condition of the 
dope, as well as a more wholesome regard for the importance 
of tight lids and suitable dust-guards, should result in hot 
boxes being reduced to a minimum. As it is, oil boxes are 
rarely given any serious thought until they start to smell, and 
by that time damage has been done which, while possible to 
counteract temporarily by fresh dope, oil, soap, hard grease 
or other expensive first aid treatment, will early demand earn- 
est attention even though it be on the main line between 
stations. 

Of course there are other factors, one of the most important 
of which is that of speed. The introduction of a speed limit 
of 30 miles an hour for Canadian Pacific freight trains has 
resulted in an astonishing decrease in hot-boxes. 


NEGLECT! 
BY F. P. ROESCH 
Master Mechanic, El Paso & Southwestern, Douglas, Ariz. 


The cause of hot bearings on freight cars can be summed 
up in one word, neglect. Not intentional neglect perhaps, 
but neglect nevertheless. 

Che laws of friction are too well understood to make repe- 
tition necessary. Neither is it necessary to dwell on means 
and methods advocated to overcome friction in freight car 
journals. He who runs may read, or if he prefers can readily 
obtain all necessary information from any of the traveling 
experts representing the various lubricating companies, who 
lubricate under a mileage contract 99 per cent of all cars in 
the United States. 

Experience has proven that what are termed the white 
metals (babbitt, etc.) are preferable as bearing metals, where 
the loads are not excessive, to brass or bronze. Yet in our 
terminal inspections how often do we look to see whether or 
not any of the white metal lining is present? Is it not a fact 
that so long as the bearing shows to be of average thickness 
and is not cracked or discolored it is passed as O. K.? Yet in 
many instances, no doubt, part or all of the white metal lining 
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may be so worn as to allow the brass to come in direct con- 
tact with the journal and thus produce a condition eventually 
resulting in a hot box. 

Again, examine the packing in the average freight car 
journal box. Do we find “live” resilient waste, or short 
fibered sticky, soggy waste? ‘The question answers itself to 
all who have had to do with freight cars. The addition of 
oil to such stuff is but a temporary relief, not a remedy. The 
worst offender in this respect is the car lying idle on sidings 
or storage tracks during temporary decline in business; it is 
called to service in a hurry to meet a threatened car shortage, 
and allowed to go forward with but a superficial oiling in- 
stead of a thorough examination and renewal of packing 
which may have become dried out, settled away from jour- 
nal, etc. 

Granting the above to be correct the remedy is self sug- 
gestive, namely a periodical inspection of the bearings, pack- 
ing and journal box, including dustguard. Where the bear- 
ings show the lining nearly or entirely worn out, or brasses 
cracked or in any other way defective, or the packing be- 
coming soggy, charred or short fibered, box cracked, worn 
out at back end, dustguard non-effective, etc., they should 
be renewed. 

Such an inspection would of necessity call for a record, 
and should therefore be handled the same as triple valves 
and brake cylinders in the matter of dating, inspection and 
billing, treating a non-inspected or out-of-date car as a 
cardable defect when offered in interchange, in order to en- 
force compliance with the rule. 

While we feel satisfied that such an inspection, if honestly 
carried out, would go far toward eliminating hot bearings, 
one point must not be overlooked, namely—Would it pay ? 


INTERPRETATIONS OF M. C. B. RULES 


At the recent convention of the Chief Interchange Car In- 
spectors’ and Car Foremen’s Association, which was reported 
in the November Railway Mechanical Engineer on page 571, 
several questions were raised by members discussing the 
rules, which have been answered by interpretations rendered 
by the M. C. B. Arbitration Committee in M. C. B. Circular 
No. 20, recently issued. Considerable discussion was given 
to Rule 4, paragraph 2, at the convention in regard to the 
uses of defect cards. The Arbitration Committee has sub- 
mitted the following: 


Rule 4—Question: What is meant by the words “damage that is so slight 
that no repairs are necessary”? 


Answer: Raked or cornered maethios, roof boards, fascia, or bent or 
cornered end sills not necessitating the shopping of the car. 
Note—This ruling abrogates the first interpretation under Rule 4 in the 


1916 code. 

Under Rule 9 a question regarding the proper substitution 
of triple valves was raised. The Arbitration Committee has 
in Circular 20 rendered the following: 


Question: In connection with the interpretation shown on page 13 of the 
1915 Code of Rules regarding the substitution of Westinghouse triple valves 
for New York triple valves, or vice versa, what triple valves manufactured 
by the Westinghouse and New York Air Brake companies are considered 
as being of similar type? 

Answer: The M.C.B. standard K-1 and K-2 triple valves, manufactured 
by both the Westinghouse and New York air brake companies, are the 
only triple valves that can be properly considered of similar type and 
therefore it will be considered as improper repairs to substitute for each 
other anv type of Westinghouse or New York valves except the types 


K-1 and K-2. 


Under Rule 58 the Chief Interchange Car Inspectors’ and 
Car Foremen’s Association adopted the motion that it was the 
sense of the association that a broken angle cock handle was 
an owner’s defect. An interpretation at the bottom of page 
81 of the M. C. B. Interchange Rules states that the handling 
line is responsible for angle cock handles broken or lost 
under their usage. In Circular 20 the M. C. B. Arbitration 
Committee speaks on this subject as follows 


Rule 58—Question: Should not the last interpretation under this rule 
on page 81 of the 1916 code be eliminated? 

Answer: Yes. Under the present rules the items referred to are an 
owner’s responsibility. 


The question raised by W. Hansen, Chief Interchange In- 
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spector at Denver, Colo., regarding overlapping labor charges 
in changing two pair of wheels for the same truck has been 
answered by the M. C. B. Arbitration Committee in Circular 
20 as follows: 


Question: On page 184 of the 1916 Code provision is made for reduc- 
tion of one hour to provide for overlapping of labor. In the case of two 
pairs of wheels removed and replaced at the same end of car, is it necessary 
to reduce the labor one hour on one pair of wheels on account of over- 
lapping? 


Answer: Yes. This applies to wheels removed and replaced. 


A DINING CAR WATER HEATER 
By J. F. DONELLON 


A home made heater for furnishing hot water to dining 
car kitchens is shown in the drawing. It has been applied 
to two Western Maryland dining cars in an effort to get 
away from the use of Pintsch gas in heating water for dish 
washing, etc., Pintsch gas having proved rather expensive for 
this purpose. 

As will be noted in the drawing the casing of the heater 
is a piece of standard 6-in. pipe and the ends are com- 
mercial pipe caps. The caps are drilled and tapped for a 
2-in. steam line, and drilled so that a '%-in. water line 


can be run threugh and a stuffing nut used to make a 
steam tight jo:nt. 


The heater coil on the inside is of ™%4-in. 
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railroad to secure the cream of the business in highly com- 
petitive territory, on account of being able to furnish good 
equipment. L. F. Loree, president of the Delaware & Hud- 
son, is quoted as being of the opinion that a freight car is at 
the money-making task of moving goods one-tenth of the 
time and is idle or imposing upon its owner for switching, 
storage, repairs, etc., the other nine-tenths of the time. If 
this is so the mechanical department should be placed in a 
position to expedite repairs to equipment. 

There are three essential factors in a strong car depart- 
ment organization; thorough co-operation in the department; 
efficiency, and economy. Maximum output depends on a 
strong organization. With the increase in the cost of both 
labor and material it is necessary for the car department 
head to increase the efficiency of his organization, by con- 
tributing to or adding to the capacity or skill of each 
individual department foreman and employee. Co-operation 
promotes that feeling of good will and reciprocity which 
results in increased efficiency. No individual in any depart- 
ment begins, or carries to a successful conclusion, all the 
work in his department. Therefore, it will be readily seen 
why it is so necessary that harmony and co-operation should 
prevail at all times. 

There are two distinct 


classes of emplovees in the car 
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Details of Water Heater Showing Heater Coil 


common wrought pipe. ‘The heater is located under the 
body of the car and is fastened with two 5¢-in. U-bolts, as 
directly under the kitchen spigots as possible. The 2-in. 
steam line is tapped direct into the steam heat line and for 
that reason is only operative about seven months during 
the year, or through the steam heat season. A test of the 
heater showed that after it had become thoroughly heated 
five gallons of. water were drawn out and the temperature 
was 150 deg. F. ‘Two minutes later another five gallons were 
drawn, the temperature being 120 deg. Four minutes after 
this another five gallons were drawn out which registered 
110 deg. 


These tests were made with 30-lb. pressure on the 
steam line. 


CAR DEPARTMENT ORGANIZATION AND 
EFFICIENCY 
BY C. R. DOBSON 
Chicago, Rock Island & Pacific 


There is no department on a railroad which offers as wide 
a field for improvement in efficiency as the car department. 
The shortage of freight car equipment has been very acute 
in some localities during the past 12 months with no relief 
in sight. Just think of the cumulative saving in the many 
directions if a railroad had all good car equipment in first- 
class serviceable condition. Let us analyze the results if such 
were the case. There would be a considerable reduction in 
loss and damage claims, reduction in switching cost, and an 
unusual reduction in amounts of repair bills rendered by 
foreign lines. It would lessen the per diem cost of foreign 
cars, which would not then be required, and enable such a 





*Presented at the Chief Interchange Car Inspectors’ and Car Formen’s 
Association convention, held in Indianapolis, Ind., October 3-5, 1916. 


department, the producer and the non-producer, each class 
being distinct and actually necessary. The producers are 
the various classes of employees who actually effect repairs 
to or rebuild car equipment. The non-producers are many 
and are composed of foremen, clerks, shop inspectors, tool- 
room men, supply men, laborers and others; this is equally 
true in either piece work or day work shops and should not 
be overlooked. It would be well for every general car fore- 
man to check up his forces and ascertain if there are the 
correct number of each class of employees in his department 
to constitute a well-balanced force, and thus determine if a 
maximum output is being obtained on an economical basis. 

Freight cars should, when possible, be handled and _ re- 
paired as near the base of supplies as possible. Freight car 
material should never be maintained in stock at any great 
distance from the repair tracks and shops. If the light repair 
yard is situated some distance from the shop or heavy repair 
tracks a sufficient amount of ready material should be carried 
at the light repair tracks. Supply men should be employed 
to deliver all lumber from the mill or lumber yard, metal 
roofs, couplers, brake beams, brake connections; in fact all 
material possible. The results obtained from this practice 
will be surprising. The saving in cost is also an attractive 
feature on account of the difference in the rate of pay, etc. 
This of course applies more forcefully to shops paid on an 
hourly basis; however, it will also apply to piece work shops. 

Every well organized freight car shop and coach shop 
should maintain a tool room with a man in charge, whose 
duty it will be to keep all tools in their proper places, in 
good order and well lubricated where lubrication is neces- 
sary. If the entire time of the man in the tool room is not 
required in caring for the tools, he can reclaim and sort nuts, 
washers, nails, cotters and lag screws, picked up in the shop 
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and on repair tracks by the labor force and deliver them back 
into the store stock. 

There are also some very interesting as well as profitable 
results obtained by specializing the men in some lines of 
car work; for instance, some men are experts in applying 
roofs, others are more adept in applying sheathing, while 
still others will be found at their best on rougher work on 
flat or gondola cars. The appropriation allotted to the car 
department on most roads usually covers the cost of material 
used as well as labor, therefore all usable second hand 
material which accumulates around the larger repair yards 
and scrap bins should be reclaimed and used on system cars. 
Every dollar saved can be very profitably applied in repairing 
bad order cars. 

The master car builder or the general foreman of the car 
department must of necessity be a strong man, of good clear 
judgment, alert and capable of taking the initiative in all 
of the many perplexing emergencies which arise in his depart- 
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ment, and he must be a good judge of human nature to 
enable him to perfect an organization which will show results 
for the money expended. ‘There was a time when we were 
struggling along on very meager appropriations, and, in order 
to get by, we resorted to the practice of effecting only such 
repairs as were necessary to move and keep cars in service. 
The results have been disastrous, and it seems to be very 
difficult to get the car department out of this rut. This prac- 
tice of ‘‘a lick and a promise” resulted in loaded cars being 
cut out and sent to every repair track or shop along the line 
of a long haul. I wish to emphasize at this time the necessity 
of effecting permanent repairs to equipment requiring both 
light and heavy repairs and not to discriminate between 
system or foreign cars; treat them all exactly the same, 
having in mind at all times that both foreign and system cars 
should be maintained in good serviceable condition. Eternal 
vigilance, industry and last, but not least, “honesty” are the 
price of success. 
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BACON i beac sciuscrusanainewems Can. Pac. Can. Pac. 
PeOe OS OOP 6s iiiccs cise sc aseas oxen Ref. freight Ref. express 
CINE os So 5c Sha Sear drssleces a4 ae Steel underfr. Steel underfr. 
CRMMEE SIRENINE ig Jats bc oro Soezd.ens ie aes 57,900 Ib. 


Capacity A alain benentenpeatababa aie Nakata et ace GO000 1: jj§§ 2200080 
ge Co a rae 1,990 cu. ft. 2,300 cu. ft. 
Length, over end sills. ..0..4:5 2.60%. 41 ft. 0 in. 45 ft. 0 in. 
Lemeth,. $9181GG Piece 6.0.5 2.0:0:4 0,050 39 ft. 11% in. 43 ft. 11 in. 
length, inside to inside of coupler 

ee re Te ee ee 43 ft. 1134 in. 48 ft. 4% in. 


Length, OVEF COUPIETS. 2... 60.000 0755s 44 ft. 6 in. 48 ft. 11 in. 
WIGEtH, OVEP BSIGe SUIS... 6 .ciccse secs 9 ft. 6 in. > f&. 6 im. 

WSC. SUSE TAN 5.0 ee se ws 8 ft. 7% in. 8 ft. 7% in. 
WIth, OUET GRVER. 06 60s sncssedeoen 9 ft. 105% in. 9 ft. 10% in. 
Width, extreme, over all........... 10 ft. 23% in. 10 tt. 2% in. 
Height, top of sill to bottom of side 


RE A rr aciean re rarer i 7 ft. 934 in. 7 ft. 934 in. 
Height, top of rail to eaves........ 12 ft. 8% in. 12 ft. 8% in. 
Height, top of rail to top of floor.. 4 £. 2y% in. 4 ft. 2y% in. 
Height, top of rail to top of brake 

RMS a iccccicintecsna sw aecbi ve semnereats 14 ft. O in. 14 ft. 0 in. 
Height, top of rail to top of running 

RET ee eC Or er 13 ft. 5%% in. 13 ft. 56 in. 
Height, top of floor to bottom of 

Ree ss css ast st Re ae 7 ft. 9% in. 7 ft. 9% in. 
Side frame members (Z-bar, T-iron, 

ROME REELS, 5 ccc sca sar ainauis una es Wood Wood 
Size of side frame members........ 5 in. x 2 im. 5 in, x 2 in. 
hy ee eee rerre ares Wood Wood 
Center sills, type (channel, fishbelly 

PWD. wake SS se ee eam ial Fishbelly Fishbelly 
Cover plates, length and thickness... er <5 
\ngles, re-inforcing, in center sills, 

number, position and size........ “= we |. 

Side sills (channel, Z-bar, wood, etc.) Angle, 6 in. x 4 in. Angle, 6 in. x 4 in. 
x ¥% in. x ¥% in. 
Bociy BOlmbees, BUG a 5c 6:5 a cce oe aero Structural steel Structural steel 
Crossbearers, with or without; num- 
bet 2 2 


Draft gear, spring or friction...... 
ee rrr eer 


Friction 
Double board 


Friction 
Double board 


Carlines (steel or wood)........... Wood Wood 
Nummer OF COTMNES. <6 6.0.8 cess 18 13 

Pee OE OEE cccccastee ccs i emabewaw jo .§ “ateelwamsis 
Dare OE CRE CIOOE So 56.550 onic ae a eosin Miner Miner 


Height and width of side door open- 
Oe Ee rte eo eee 6 ft. 95% in. x 


6 ft. 95% in. x 
5 i. @ mm. i 


Ss ft, 0 m. 
Height and width of end dcor open- 


SOME EXAMPLES OF RECENT DESIGN 


IN REFRIGERATOR CARS 


A. T. 25. #. Gt. Nor. Cc. Gt. W. 
Ref Ref Ref. 
Steel underfr, 
44,000 Ib. 
60,000 Ib. 
1,987.7 cu. ft. 
40 ft. O in. 


Erie 
Ref. 
Steel underfr. 
49,200 Ib. 
60,000 Ib. 
1.977 cu. tt. 
39 ft. 1% in. 


ef. 
Channel draft sills 
53,500 Ib. 
60,000 Ib. 
2,000 cu. ft. 
41 ft. 3 in, 


44,700 Ib. 
60,000 Ib. 
1,968 cu. ft. 
40 ft. 0 in. 


37 ft. 3% in. 33 ft. 2% in. 39 ft. 1% in. 38 ft. 6% in. 
41 ft. 103 in. 44 ft. 4% in ae. Oe. - «ssasa0e 
42 ft. 43 in. 44 ft. 10% in 42 ft. i =i“ hes 


9 ft. 2% in. 
8 ft. 33% in. 


9 ft. 1% in. 


f + i 9 ft. % in. 
8 ft. 23% in. 


i 9 ft. O in, 
8 ft. 23% in. 


8 ft. 1% in. 


9 ft. 6% in. 9 ft. 6% in. 9 ft. 8 in. 9 ft. 5% in. 
9 ft. 11% in. 9 ft. 1034 in. .&.Oe mm #4; i+4i@o - ssvesiese 
7 ft. 7% in. 7 ft. 3% in. , oF I 7 & 7 wa. 
12 ft. 3¥5 in. 11 ft. 10% in. 11 ft. 8 in. 12 ft. 15 in. 
4 ft. 1% in. 4 ft. 1% in. 3 ft. 8& in. 4 ft. 1% in. 
13 ft. 6 in. 14 ft. % in. 14 ft. 1% in. 14 ft. % in. 
13 ft. ™% in. 12 ft. 77s in. 12 ft. 45% in. 12 ft. 9 in, 
7 ft. 6% in 7 &. 32 Mm. 7 ft. 7% in. 7 ft. 6t4 in. 
Wood Wood : Wood Wood 
5 in. x 1% in. 5 in. x 2 it 5 in. x 1% in. 5 in. x 1% in. 
Wood, dbl. sheathed | reer see Wood 
Fishbelly Continuous channel Wood Channel 
draft sills 
BS Te FUER kee see 00000 OS None 
RS  #. :o. abebeweee - 22  _. Sieieeeiee None 
Z-bars, 6 in., Wood, 6 truss Wood, 5 in. x 9 ft. Wood 
15.6 Ib. rods 
Pressed steel web Suilt-up Haskell & Barker Built-up 
with cover plates Z-bar 
? ne 2 
Friction _ Friction Spring Spring 
Double board Outside flex. metal Double board Double board 
Wood Steel and wood Wood Wood 
17 19 15 15 


Double door 


La Flare patent 


Ordinary 


Standard ref. 


6 ft. 0 in. x 5 ft. 10% in. x 6 ft. 0 in. x 6 ft. 0 in. x 
4 ft. 0 in. 5 ft. 0 in. 4 ft. O in. 4 ft. 0 in. 





EO er Sen eric ae 
Distance, center to center of body 

ee ee rr ere 
TOUR WEE! BOLE. 6. 0c cose scdawss 
TPOGGE WOE GEGEs << 46.6666 sis een a1 
OI GE. BEE 6 ices ciis 055s aiaimaw we ars 
Truck frame, arch bar or cast steel.. 
Truck bolster, type and material.... 
Weient of Gach. trlCks 645.000.0060 
Wheels, material and size.......... 


Material of journal boxes.......... 
Refrigeration system ........0seee- 
a SE ee eer kee ee oe 
TUICMHESS OF WEG: 6. <.0:6:5:6:0%0 2\0:0:0.0:0:0-% 
Insulation, kind of material........ 


Ventilators, ordinary hatch or venti- 
TARO DUNE ici cc sake scan eenie™ 


Kind of wood in lining............ 





*A—1 Top, 40 ft. 10 in. x % in.; 
*B—2 Top, 3% in. 


31 ft. 2 in. 
36 ft. 6 in. 
5 ft. 4 in. 


7,200 Ib. 
Cast iron 
33: in. 
Malleable 
3rine tank 
6,800 Ib. 
6% in. 
Hairfelt 
Hinged 
34 ft. 10 in. 


Ventilators 
Basswood 


34 ft. 0 in. 
40 ft. 8 in. 
6 ft. 8 in. 
4-wheel 
Steel frame 
Steel tire 
33 in. 
Malleable 
Block ice 
13,900 Ib. 
6% in. 
Hairfelt 
Fixed 


36 ft. 103 in. 


Ventilators 
Basswood 


2 Bottom, 7 ft. 4 in. x 5% in. 


*C—1 Top, 36 ft. 3 in. x % in.; 2 Bottom, 8 ft. 0 in. x % in. 
*ND—4, 3% in. x 3% in. x % in; 4, 3% in. x 3% in. x xe in. 


*E—2 Outside at bottom, 4 in. x 3 in. x we in., 31 ft. 834 in. long.; 2 Inside at bottom, 4 in x 3 in. x v% in., 


28 ft. 8% in. 
34 ft. % in. 
5 ft. 4 in. 


6,800 Ib. 
Cast iron 
33 in., 625 Ib. 
Malleable 
Bohn 
9,244 Ib. 
6% in. 
Linofelt 
Collapsible 
31 ft. 9% in. 


Ventilating plug 


3asswood 


x 3% in. x % in.; 4 Bottom, 3% in. x 3% in. x we in. 


30 ft. 11 in. 
36 ft. 3 in. 
5 ft. 4 in. 


Cast iron 
33 in. 
Malleable 


Bohn syphon 
278.2 cu. ft. 


65 in. 
Flaxlinum 
Removable 
3 ft. 2% in. 


Ventilating plug 


Fir 


30 ft. O in. 
35 &. 2 im: 
5 ft. 2 in. 


Haskell & Barker 


Arch bar 
5,600 Ib, 
Cast iron 


33 in., 625 Ib. 


Malleable 


Bohn syphon 


9,000 Ib. 

6% in. 

Linofelt 
Collapsible 
32 ft. 9 in. 


Vertilating plug 


Yellow pine 


29 ft. 1134 in. long. 


Cast iron 


33 in. 
Malleable 


Collapsible ice tanks 


13,600 Ib. 
6% in. 
Hair felt 

Collapsible 
32 ft. 4% in. 
Ventilating plug 

Yellow pine 
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TOOLS FOR MAKING LOCOMOTIVE 
SAFETY CHAINS 


BY M. C. WHELAN 
Foreman Blacksmith, St. Louis & San Francisco, Kansas City, Mo. 


As the government requires that the railways equip their 
engines and tenders with safety chains before July 1, 1917, 
every means by which this work can be done should be of 
interest. Those roads not equipped with heavy forging ma- 
chines or drop hammers will find the following method of 
doing this work entirely satisfactory. ‘The.tools are made 
with but little machine work and most of the work in making 
the chains is done under the steam hammer. The tools are 
shown in the illustration. Nos. 1, 2 and 12 are used for 
No. 1 is a piece of machine steel 
used to form the dies 2-2 under the steam hammer. No. 12 
is used to punch the 2 1-16-in. holes in the clevis ends. 
The material used for making the clevises is obtained from 
11% in. by 4% in. and 1% in. by 5 in. scrapped arch bars 
sheared to 12-in. and 13-in. lengths. With small furnaces 


























Forging Dies for Making Safety Chains 


at least four of these clevises can be made per hour by one 
smith and two helpers. 

Nos. 4, 5 and 7 are used for making the link 6. No. 5 
is a tool used for scarping the rods prior to welding, and 
4-4 are the dies used for welding the links. No. 7 is the 
forming piece used in making the dies 4-4. Nos. 8, 9 and 
10 are used for making the eye bolt 11. No. 8 is the die 
for forming the head of the bolt and 9 is the guide for 
punching the hole through the web in the eye bolt head 
formed by the dies 8-8. No. 10 is the forming piece for 
making the dies 8-8. The guide pin holes in the dies 2 and 
8 are formed by the following method: The space in each 
‘die is filled with melted lead which is allowed to cool. It 
is then removed and the respective halves soldered together. 
They are then replaced in the dies and the dies securely 
clamped together for drilling. This will insure the proper 
‘alignment of the guide pins and the receiving holes. A 


l-in. hole is drilled through the bottom to within 1 in. 
of the top of the top die. A 13-16-in. hole is drilled through 
the remaining 1 in. of metal. The dies are then taken 
apart and the holes in the bottom dies are enlarged to 
1 1-16-in. and the 13-16-in. holes in the top dies are counter- 
sunk. The guide pins are made from 1-in. material. The 
guide pin holes in dies 4-4 are drilled with simply the form- 
ing piece in place between the dies. 

These tools will be found to do the work very satisfactorily 
where more improved methods are available. No machine 
work is required after forging except the cutting of the 
threads on the eye bolts. By the use of these tools a stock 
of clevises and eye bolts can be placed in store and with a 
stock of links bent in pneumatic machines on hand, the 
engines can be equipped with safety chains at short notice. 


PNEUMATIC BOLT CLAMP 


BY HOWARD W. STULL 
Foreman Machine Shop, Philadelphia & Reading, Reading, Pa. 


A pneumatic bolt chuck which has been used and proved 
to be very successful at the Philadelphia & Reading shops at 
Reading, Pa., is shown in the drawing. ‘This chuck can be 
used as an attachment to a bolt threading machine for hold- 
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Detail of the Clamping Head 


ing short size counter sunk and button headed bolts. As 
used by the Reading the chucks are mounted on a triple 
spindle 1%-in. National bolt cutter. The barrel of the chuck 
is placed in the jaws of the machine, which are tightened 























Sectional View of Air Cylinder and Clamp 


down just as though they were holding a bolt to be threaded. 
The cylinder is then connected up through a %4-in. three-way 
air cock to the nearest supply of compressed air. 

The short sizes of counter sunk and ‘button ‘theaded bolts 
are ordinarily very difficult to hold in the common grip of 
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a bolt cutter. The process is not only slow, but awkward. 
In this pneumatic chuck the bolt blanks are slipped in 
through the opening A in the side of the chuck. Air is then 
admitted into the cylinder, pushing the piston down. On the 
end of the clamping rod is a stop, which serves to hold the 
screw in position and keep it from revolving. It will be 
noted that a spring is provided on the non-pressure side of 
the cylinder to insure the freeing of the screw when the air 
pressure is released. There are also two guides on the non- 
pressure side of the piston that extend through the bottom 
end of the cylinder and prevent the piston and rod turning 
with the screw. It will be noted that the cap in which the 
screw is placed, screws on to the barrel of the chuck. In 
threading screws with heads of odd size and shape, all that 
is necessary is to exchange the cap for one that will ac- 
commodate them. 


INDICATOR FOR PLACING JACKS 
BY W. J. KELLY 


When it is necessary in making repairs to freight or pas- 
senger cars, to jack up the body of the car, it is often diffi- 
cult to tell whether the jack is placed exactly in a vertical 
position, there often 
being differences of 
opinion as to this 
among men who are ex- 
perienced in this class 
of work. In order to 
insure that the jack is 
set in a stable manner 
the following sugges- 
tion is offered. An in- 
dicator consisting of a 
plate curved to conform 
to the surface of the 
jack body should be 
made for attachment to 
the jack, with machine 
screws, a _ horizontal 
pin on the plate carry- 
ing a pointer at all 
times free to assume a 
vertical position under the action of gravity. With two of 
these devices attached to the jack at points around the barrel 
90 deg. apart, there would be no difficulty in checking up the 
postion of the jack under all conditions. 





Indicator 











Simple Indicator for Setting Jacks 


A USE FOR OLD BOILER TUBES 
BY “APEX” 


Old boiler tubes can be made into good fence posts for 
wire fencing, those about 2 in. in diameter being most suit- 
able for this purpose. One order for 15,000 posts was 
handled in the following manner: 

The tubes were cut to length in a high speed friction.saw 
at the rate of 200 per hour. They were then passed to a 
sensitive drill press to have the holes drilled for the wire. 
The first hole was drilled one inch fromrthe end of the 
tube. The rest of the holes were spaced and drilled by the 
test of a jig.. This jig has a pin in it which slips in the 
hole first drilled near the end of the tube. At the other end 
is a clip which slips over the tube and helps hold it in posi- 
tion. This clip is riveted on to the body of the jig, which 
is a piece of light strap-iron. The holes in the pattern should 
be drilled about 3g in. or 1% in. in diameter and they can 
then be fitted with steel bushings, boring a hole in the center 
large enough to take the drill used. The steel bushings can 
then be replaced as they wear too large. 


Vor. 91, No. 1 


FLANGING BOILER SHEETS COLD 


BY E, P. FAIRCHILD 


A tube sheet being flanged cold is shown in Fig. 1. This 
sheet, which is of %-in. stock, was laid out and all the 
flue holes, rivet holes and staybolt holes punched. It was 
then brought to the press and flanged cold as shown in the 
photograph. After this operation it was taken to a furnace 
and annealed, the flue holes reamed and arch pipe holes 
drilled. No trouble has been experienced with cold flanged 





Fig. 1—Flanging a !/-In. Tube Sheet Cold 


sheets. They may be welded or riveted in, either method 
giving good results. The cost of labor and material for the 
flue sheet completed was $25. 

Two firebox sheets are shown in Fig. 2. The firedoor 
opening has been flanged out with a 2'%-in. inside radius 
flange. The large radius eliminates fire cracks; in fact, 
after many installations I have yet to find one cracked, 
using this radius. It will be noted that there are a number 
of %4-in. holes in the template, which is shown on the 





Fig. 2—Template Used on Door Sheets After They Have Been 
Flanged Cold 


left. These holes mark four different styles of door collars, 
one of which is shown laid out on the sheet to the right. 
The template is placed on the door sheet and the 3@-in. set 
screws in the strap located in the door opening are so 
adjusted that the mud ring rivet holes in the sheet corre- 
spond with the mud ring rivet holes in the template. -Which- 
ever door sheet is wanted is then marked off through the 
%4-in. holes. 
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“KIRED’—FOR THE GOOD OF THE SERVICE 


A Chapter in the Life Story of John McNally, 
General Foreman of the Y. and A. Z. Railroad 


BY HARVEY DE WITT WOLCOMB 
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mechanic who was speaking, and he paused and 
looked straight across his table at John McNally, the 
general foreman of the Y. and A. Z. Railroad at Greenfield. 

John, the object of this remark, was the only other occu- 
pant of the room and he sat on the other side of a table 
of a style always found with other antiquated furniture in 
railroad offices. He wore a preoccupied look that comes 
to man or beast who, day after day, with never a break, 
carries on and on any hard, grinding task. He had been the 
general foreman at Greenfield for eleven years. Eleven 
years at a post, where there is more trouble and less appre- 
ciation than any other place on the railroad. 

The master mechanic’s voice began again and some note in 
it made John brace himself for an unusually severe repri- 
mand. ‘After tonight there will be a younger man in charge 
of the Greenfield roundhouse.” 

Such an unexpected thing was like a thunderbolt out of a 
clear sky. Things had not been going right for some time, 
John knew, but that he should be “canned!” It was un- 
thinkable. His eyes opened wide till the whites showed all 
around, as his gaze rested for a few moments on the set face 
of the master mechanic. His head then dropped forward 
on his chest as a smothered ‘““My God” escaped his lips. 

A picture of despair he was, until the unjustness of it all 
aroused some of the old fighting spirit that had become 
blunted through eleven long, weary years of roundhouse 
grind. 

‘Do you realize,” said John, first with halting speech, but 
gaining speed and courage as he went, “that I have been 
general foreman for the past eleven years and know every 
bolt and nut on all the engines coming into the terminal? 
The men all know me an’ have worked so long under my 
direction that they work harder for me than they would for 
anyone else. While we have a few failures, we keep the total 
down to so few that our division makes as good a showin’ 
as any other. Have you stopped to think that I have grown 
to be an old man in the service, yet am only 43?” 

“All you say is only too true,” replied the master me- 
chanic. 

“Then why am I kicked out so sudden?” 

“You have not only grown old in the service, but you 
have become moss-covered as well. You have comparatively 
few engine failures, to be sure, but there’s no improvement. 
With a younger and more up-to-date general foreman, our 
failures could be entirely eliminated. Your days of useful- 
ness as our general foreman are over. We can’t keep you 
at your present salary, but we intend to take care of you by 
giving you an easy job at the bench.” 

Realizing the disagreeable conference was over, poor old 
John McNally returned to his own little office in the round- 
house where he could think over all the details of this ter- 
rible blow. As he pondered over the question, he could not 
find any satisfactory answer as to what he should do. In 
the days gone by he had had several good offers of positions 
with other roads. He had been considered an efficient fore- 
man and had built up quite a reputation, but now he was 
older and besides being “fired,” account of being “‘old-fash- 
ioned,” he realized only too well that any other road would 
not want a “cast off.” He was “up against a stiff proposi- 
tion.” He recalled the days, twenty years ago, when he com- 
pleted his apprenticeship and first started out as a full- 
fledged mechanfc; of his ambitions and how hard he had 
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worked to become successful—in fact he soon received the 
reputation of being a “horse” for work. He would turn out 
nearly as much work in one day as two ordinary mechanics. 
Sitting in the familiar time-worn office chair he pictured, as 
though it were yesterday, the day he was given charge of a 
gang, and how he had put his whole heart and soul into his 
job. And then after two years as a very successful shop fore- 
man he had been promoted to the position of general foreman 
at the Greenfield roundhouse, which was an important main 
line terminal. While there were no large repair shops at this 
point, due to the importance of its location and the great 
number of engines handled, the position of general foreman 
meant something. 

As his thoughts drifted back over the past eleven years of 
his career, he could now see that the first few years had 
slipped by very quickly—hardly noticed—for he was young 
and ambitious and could handle the many trying conditions 
with ease. During the later years he had worked harder and 
longer hours, besides being on duty practically every day in 
the year. He had neglected his home, his friends, his pleas- 
ures, till now he moved in an atmosphere that blotted out 
everything but “turning engines” and “shop troubles.” After 
working twelve hours a day every day in the year he did not 
feel like dressing up and going out to any social doings with 
his wife or family. The few special occasions when he had 
gone out he felt like a fish out of water or a stranger in 
a foreign land. The people whom he met did not talk on 
subjects with which he was familiar. 

All he knew, in fact all that was pleasant for him to talk 
about, was handling engines, and after a few half-hearted 
attempts at enjoying a social evening out, he had given up 
even trying and had positively refused to leave his own fire- 
side after completing his day’s work. Anyway, wasn’t he un- 
certain as to what time he would get home, and just as svre 
as he planned on going out, just so surely would there be a 
breakdown or something happen so that it would be very 
late when he left the roundhouse? Vacations had come to 
be a regular nightmare. As soon as he left town he would 
always remember some important piece of business he should 
have attended to before leaving, and when he returned he 
usually found everything so upset that it took him a long 
time to get things organized again as he wanted them. 

Now he could see just where he stood. Like a fire horse 
that had outlived its days of usefulness he was being turned 
out to pasture for the rest of his natural days, a pensioner. 

During the time he had lived in Greenfield he had bought 
his own home. It was not completely paid for but he had 
raised his family without going into debt very much. Once, 
when the company had offered to transfer him to another 
point he had refused to go. He had just begun buying his 
home and he did not like to take his children out of the 
schools where they were doing so well. Now he could see 
his mistake, for it had become understood that he did not 
wish to be moved and would not consider even a promotion. 
He was anchored. He knew it and so did his company. 

Well! There was no use of crying over “spilled milk.” 
He moved out of his chair and paced up and down the floor 
trying to shake off the gloom. Would he stay and take the 
disgrace of demotion with a steady job, or would he pull up 
stakes and strike out for a fresh start? This was what kept 
running over and over again through his mind. 

The office was so small that he could walk only a few 
steps each way past his desk, one of those affairs with a 
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slanting top and so blackened with roundhouse grime that 
the character of the wood had long since faded. The walk- 
ing helped him think. He would write to some of the friends 
he had made during the past few years and ask them to help 
him secure a job. He recalled, however, with a sinking feel- 
ing, a conversation he had just the other day with a friend 
who claimed that when a man holding a minor position was 
dropped, it would be very hard for him to secure another 
position, but if one of the “big bugs” was let out they could 
soon get another position for they were known and rated 
by the high positions they had held. As he thought over the 
list of men he knew, he could not pick out one man who 
would be of any assistance to him at this time. The only 
thing for him to do was to start out on his own hook and 
dig up a job. 

Thoughts of having to move away from Greenfield fairly 
made him sick. When he remembered, however, how the 
company had robbed him of the best years of his life and 
now, because he was getting old, intended to set him back 
just where he had started, twenty years ago, he made up his 
mind to show them there was still some “kick” left in the 
old man. 

However, it must be thought out from all sides. Here he 
had his: home, and what few friends he could really class as 
true friends; His family had a certain standing in the com- 
munity. Was it worth trying to start all over again at his 
age of life? No matter where he went, he was sure to end 
up with a roundhouse job for he had neglected to follow up 
any other branch of mechanics and had specialized on round- 
house work, and so was now unqualified to take up any other 
kind of a position. In fact, there was a doubt in his own 
mind if he could “make good’ at any other point. Many of 
the other roads had late appliances with which he was 
totally unfamiliar. The Y. & A. Z. had not been an up-to- 
date road and he had not taken time to study along any 
other lines than those which affected his own work. He 
wasn’t posted and, in fact, had fallen behind the great pro- 
cession of progress. 

The real facts of the case were that he was one of those 
old fogies who did not believe in magazines. Everything 
had to come to him by word of mouth or experience. He had 
no use for any article describing mechanical improvements. 
It was “d nonsense.” He always laughed at anything 
describing advanced ideas on roundhouse management, for, 
as he had always claimed; there was only one way to get 
experience in roundhouse management, and that one way 
was to get in “the harness”? the same as he had been for the 
past eleven years. Yet now his long training was not bring- 
ing the results he had looked for. Actual experience was 
necessary to some extent, but it was far more necessary to 
keep one’s eyes open so as to easily select the good points 
from the bad. If he hadn’t been so sure of himself, he could 
have seen that for some time business wasn’t going as 
smoothly as it should. 

Old John stopped his restless pacing up and down; one 
comforting thought came to him to still the devils that tor- 
tured. The men about the plant would miss him. While 
he had not been considered an “easy” foreman, he had been 
a “just” man in his own opinion. He felt he held the loyalty 
and respect of every employee. What a shock for him when 
he went out to see if train 46’s engine was ready to leave the 
house in time to take her train at the depot. That very 
morning the men had greeted him with a ‘good morning” 
or a friendly nod of recognition, but by this time they had 
received an inkling that “something was doing,’ so they 
fairly turned their backs on the faithful old soul as he went 
through the house. 

This act made him feel a great deal worse than losing his 
position, for he could probably secure another place equally 
as good but it would take him long years to build up true 
friendships. He was just learning by bitter experience that 
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the people whom one befriends the most are the first ones to 
forget past favors. He did not know or realize that the 
deserv:ng man needs no favors, for he earns and is worth all 
he gets. It is the undeserving or unfaithful man who seeks. 
for and secures favors, and then when he sees his source of 
future favors cut off, he quickly looks for his new victim, for- 
getting the friend who has dene so much for him in the past. 

Talk about hurting pride! The snubs received were too 
much for him, and he told his clerk that he was going home 
for the balance of the day. As he left the roundhouse he 
suddenly remembered that in all his experiences at Greenfield 
he had never gone home early before and if he went home at 
this time his people would be alarmed. He did not want to 
tell them just now about losing his place, so where could he 
go? He wouldn’t go back to the roundhouse nor would he 
go home, and as he had no particular friends down town he 
was a true “outcast,” with nothing to do but walk the streets 
till his regular time to start for home. Would he stay or 
leave? The question kept coming back and back for solution. 

At the supper table that night he electrified the entire 
family by remarking he intended to lay off the next day and 
make a visit to the large shops at Ridgewood, a trip he had 
planned for the past eight years but for which he had never 
found time. Casually asking the family if they would like 
to move over to Ridgewood he was dumbfounded to hear a 
dissenting voice from every member. In fact, they all posi- 
tively refused to leave Greenfield, even his wife said that as 
they had been so long in Greenfield they had made many 
friends, and if they moved they would never get over their 
homesickness. 

“Yes,” he thought, “you have made friends, but how many 
of them are true friends?” Then when John remembered 
what was before him, he, too, was homesick, for like the 
great majority of railroad men who receive fairly good sal- 
aries, he had allowed his family many liberties which had 
used up his salary so that even his home was not all paid 
for, and if he was out of work very long it would place them 
in very embarrassing circumstances. What would he do? 
On one hand he would have to sacrifice his pride if he 
accepted the offer to work as a mechanic, while on the other 
he might have to sacrifice the livelihood of his family if he 
took a position at some other point. Would the fascination 
of his work and the thoughts of his family’s comfort more 
than offset the damage to his pride? What was the use of 
trying to start all over again at his age? 

Business at the Greenfield terminal went on the next morn- 
ing just as if nothing had been changed. When a new notice 
was posted on the bulletin board, first among the crowd to 
read it was a mechanic with a familiar figure but wearing 
a brand new pair of overalls. For all you could tell from 
outside appearances he read the following notice with as 
much unconcern as any of the other employees about the 
plant: 

“Effective this date, Mr. Thomas Carleton is hereby ap- 
pointed General Foreman of the Greenfield roundhouse, in 
place of John McNally, who has been assigned to other 
duties.” 


ORIGIN OF THE LocoMoTIVE STEAM WHISTLE.—On May 
4, 1833, there occurred an accident that gave us the locomo- 
tive whistle. It was on a level crossing between Bagworth 
and Thornton in England. Stephenson’s locomotive ‘“Sam- 
son” ran into a market cart containing 50 pounds of butter 
and 80 dozen eggs. A meeting of the directors was called, 
and Stephenson’s suggestion of a whistle blown by steam 
was adopted. He went at once to a musical instrument 
maker in Leicester, who constructed a steam trumpet, which 
ten days later was tried in the presence of the board of 
directors. In appearance it was like a huntsman’s horn, 18 
ins. long and 6 ins. across at the top.—Railway and Loco- 
motive Engineering. 
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RECLAIMING WEDGES WITH BROKEN 
FLANGES 


BY WILLIAM HALL 
International & Great Northern, Palestine, Texas 


Some railroads use cast steel bronze-lined wedges, while 
others use solid bronze wedges. ‘The cost of these is very 
high as compared with the cost of the gray iron driving box 
wedge which has been in common use for a great many years. 

It is the flange of the gray iron wedge which is most fre- 
quently broken. Ordinarily these flange shoes must be 
scrapped and new ones machined to take their place. The 
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drawing shows a method of preparing these shoes, which is 
not only satisfactory, but lengthens the life indefinitely. 

If the flange has been broken, as indicated, the shoe is 
planed off on the side to the depth of the original flange. 
Four holes are then drilled and tapped for 5£-in. screws. 
The wrought iron plate is sheared from ordinary stock bar 
iron of dimensions suitable to the size of the original flange. 
This is then drilled and counter sunk to accommodate 5-in. 
screws, spacing being according to the spacing on the shoe. 

Standard patterns can be changed to cast the wedge flange- 
less on the hub side so that when it is necessary to use a 
new one all that has to be done is to put on a wrought iron 
plate of the proper dimensions. 


THE USE OF COMPRESSED AIR IN RAIL- 
ROAD SHOPS* 


Compressed air, which was used before electricity as a 
transmitter of power, is used in practically every railroad 
shop in the country, and besides being used it is also much 
abused at many of these points. 

Compressed air has the possible advantage over electricity 
in that means of utilizing it can be cheaply and easily manu- 
factured. It is largely owing to this fact that it has been 
developed for railroad shop and yard work. It has the same 
disadvantage, however, as using a cheap but inefficient mo- 
tor; the first cost is low, but the consumption of power is 
high. This might not at first be thought a serious consid- 
eration, but a check of several shop power plants showed 
that, not deducting for the exhaust steam, the shop air com- 
pressor consumed over 30 per cent of all the steam generated 
by the shop power plant. This is due to several causes: 

First: The use of compressed air has been developed for 
various classes of shops, so that each individual shop, round- 
house, and yard that makes up a group of railroad shops has 
its air lines and air tools. 

Second: Unlike an electric transmission system a com- 
pressed air system can have a large number of leaks without 





*A report presented before the convention of the Association of Railway 


Electrical Engineers, held in Chicago, October 31 to November 3, 1916, 
inclusive, 
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causing immediate trouble other than an increased load on 
the air compressor. Even with careful supervision over the 
pipe lines there are always leaky valves developing, valves 
carelessly left partially open, or leaky air hose left with the 
pressure on it, while the compressor runs on twenty-four 
hours in the day, compressing air to be wasted. 

Third: As shop air lines are constantly being extended 
it is not at all unusual for the feeders to be outgrown. This 
is a frequent cause of complaint, the complaint usually being 
that the compressor is too small, whereas, in this case, the 
compressor.is not to blame. In planning a compressed air 
system, it is most important to get the mains and the reser- 
voirs large enough not only to take care of the present but 
to provide for future growth. 

Fourth: As a usual thing, the smaller shops are depend- 
ent on one air compressor alone, which require that this com- 
pressor run twenty-four hours in the day and three hundred 
and sixty-five days in the year. The result is that the engi- 
neer postpones any heavy repairs on the air compressor as 
long as he possibly can with a corresponding increase in 
the coal bill for which the air compressor is often not sus- 
pected. 

All in all, the air compressor and the compressed air 
equipment are very important and useful parts of a shop’s 
equipment, but unless great care is taken they are much less 
efficient than they should be. 


ELECTRIC DRIVEN COMPRESSORS 


Where a steam plant is necessary regardless of whether a 
steam driven compressor is installed or not, especially when 
the greater part of the exhaust steam is needed for heating 
during a portion of the year, and further when a steam 
driven compressor can be installed in the power plant, and 
operated without the need of an additional engineer, an 
electric driven compressor cannot show much, if any, economy 
over the steam driven machine. The advantage of the elec- 
tric driven compressor is that it can be located near the 
point where the air is to be used, consequently long pipe 
lines can be avoided. With the electric compressor, as well 


Note: Based on a Compressor with capacity 
of about 900 cu.ft. Free Air Per Minute 
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Diagram of Compressed Air Piping for a Roundhouse Plant 


as with the steam driven compressor, a certain amount of 
power is consumed whenever the machine is running idle. A 
recent check of a motor driven, two stage compressor of about 
500 cu. ft. per minute capacity showed that the electrical 
energy used, while the equipment was running unloaded, was 
17 per cent of the amount used when compressing air to 110 
Ib. pressure. Of course, this loss may be avoided, especially 
with the smaller sized compressors, by installing an auto- 
matic starter for the motor controlled by a pressure regulator. 
The advisability of such an installation depends largely on 
whether there are fairly long periods when the compressor may 
be shut down if equipped in this manner. If the compres- 
sor is required to start every few minutes, it would be more 
advisable to install an unloading device on the compressor 
and permit it to run constantly at full speed. With a plant 
using one or more electric driven compressors, the question 
of whether the equipment shall be located at one point or 
distributed at two or more points depends on the first cost 
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of the installation, the cost of transmitting the air and the 
electricity to the desired points, the diversity of the load and 
the cost of attendance. As these items vary for each plant 
considered, it is impossible to lay down a definite rule. In 
the case of yards located at considerable distances from the 
steam power plant, it would be cheaper to transmit the 
electricity to the desired point than to transmit the com- 
pressed air with the same percentage of loss. On the other 
hand with a fairly compact shop plant, the additional cost 
of a pipe line designed to transmit the air efficiently from 
one point would be counterbalanced by the advantage of 
having all of the compressor equipment under one super- 
vision. 
DESIGN OF A COMPRESSED AIR SYSTEM 


The diagram submitted shows an example of compressed 
air piping at a roundhouse point. It should be noticed that 
care has been taken to have several air reservoirs distrib- 
uted throughout the plant to reduce friction loss and to keep 
the air as dry as possible, each reservoir acting as a settling 
tank for moisture. Care has also been taken to have the mains 
to the different buildings, or groups of buildings, separated as 
much as possible, and to have valves located in the different 
lines. By this arrangement, the air can be shut off from all 
shops not requiring air, as at night or on Sundays, and still 
leave the line to the roundhouse, etc., open. This has the 
added advantage of permitting repairs to be made on part of 
the system without the necessity of shutting down the com- 
pressor. 

COST OF LEAKS IN AIR LINES 


The importance of keeping all unused air lines shut off 
and of keeping all lines in first-class condition may be em- 
phasized by taking a concrete example. 

Assume that air compressed to 100 lb. pressure at a cer- 
tain shop is costing 4 cents per thousand cu. ft. of free air. 
A hole 1/16 in. in diameter in the pipe line would permit 
a leak of 6.45 cu. ft. of air per minute, which would cost 37 
cents per day of 24 hours, or $135 per year. The following 
figures are the results of a test for air leakage, which was run 
at the shop and terminal plant of a railroad entering Chicago. 
At the time the test was run, there were no machines in 
operation, therefore, the total leakage was due to leaks in 
the air line. This line was originally installed about 25 
years ago, but has been continually repaired and added to 


Data 
Total air in system at 100-lb, gage........ 18,131.69 cu. ft. free air. 
(V1 — V2) P1 — P2 
Now — — . — 
(V1) PI 

V1 = original volume of free air at..... 100-lb. gage = 18,131.69 
Wao = wereme B66 B17 Sty. secscee ceecwe 40-lb. gage — ? 
Pl = Smeets Nressare’ Abs <iccccccccees 100-lb. gage = 115 Ib. 
Po = aueoiie pressure at.....ccivcasscaes 40-lb. gage = 55 Ib. 
Let V = (V1 — V2) = volume of free air leaked. 

(P1 P2) (115 55) 
Now V = V1 - -—— 18,131.69 9,446 cu. ft, of 

P1 115 
free air in 55 minutes, or 171 cu. ft. per minute. 
Steam used per cu. ft of free air .1306 Ib 
Steam used in pumping leaking air, per minute, 
1806 & 171.7 = 22:4 Ib. = 1,344 Ib. per hour. 
1,344 
—-— = 44.8 boiler hp. hrs., at $.005 per boiler hp. hour, 
30 

Cost per hour of leaks $0.224 

Cost per day (24 hr.). - 5.38 

Cost per month ...... 161.40 

Coat ner Yes? ..cscs 1,936.80 
Add 50% for machine leaks when shop is in full operation = $2,905.20. 
Cost of producing 1,000 cu. ft. of air equals 

.1306 % 1000 

——_———— X .005 = $.02175 

30 

Note that the air compressor was not as efficient as it should be. 





since then. The figure for steam consumption per cu. ft. of 
air was obtained in a previous test. 

After the system was filled to a gage pressure of 100 lbs. 
per square inch, the compressor was stopped. When the 
gage pressure had reached 40 lb., the time was noted. The 
amount of free air pumped into the system was 21,331.4 
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cu. ft.. As the system started to leak as soon as pressure was 
put into it, the time of leakage is calculated from the time 
the engine was started. The pressure during this time was 
variable, going from 0 lb. gage to 100 lb. and back to 40 Ib., 
but as the flow of gas through an orifice is practically con- 
stant when the inside pressure is more than two times that 
of the receiving gas, it is safe to assume that the rate of leak- 
age was constant. 

A leakage of 15 per cent was assumed during the time the 
compressor was working. Subtracting this amount from 
21,331.4 cu. ft. there was .85 x 21,331.4 or 18,131.69 cu. 
ft. of free air in the system when the compressor was stopped. 
As there was no way to determine whether or not the 15 
per cent leakage assumed was correct, it was necessary to 
assume a per cent loss and after calculating check back and 
find how the assumed and calculated values checked. 


ELECTRIC VERSUS PNEUMATIC PORTABLE TOOLS 


Portable tools can be divided into two classes: rotating 
tools such as drills, motors, etc., and reciprocating tools such 
as riveting hammers, etc. For the reciprocating class the 
electric tool, in its present stage of development seems to 
have no advantages over the air tools. It can merely be said 
that for light work there are electric tools of this type on the 
market. For rotating tools the following statement gives a 
comparison of the advantages of the two types: 

Lightness—The pneumatic tool is considerably lighter 
and consequently easier to handle than the electric tool. 
The increased weight of the electric drill over the pneumatic 
varies roughly from 10 per cent in the larger sizes to 25 
per cent in the smaller. However, the electric tool has the 
advantage that a portable electric cord is much easier to 
handle than an air hose. It has also sometimes developed 
that two men with an electric drill will accomplish more 
than twice as much work as one man with a pneumatic drill. 

Efficiency.—This is the chief advantage that the electric 
tool has over the pneumatic. This is due first to the tool 
itself, and, especially as the work varies from second to 
second, a portable pneumatic tool speeds up the instant the 
load is removed, thus taking more and more power as the 
load is released, whereas with the electric tool the exact re- 
verse is true. On full load the efficiency of the electric drill 
varies from 30 per cent in the smaller sizes to as much as 
80 per cent in the larger sizes, whereas the efficiency of the 
penumatic tool varies from about 18 per cent to 35 per cent, 
depending on the size. The total system of generation and 
transmission is usually more efficient in the case of electricity 
than in the case of air. The instant current is turned off 
of the electric tool the supply of energy ceases, there are no 
valves, air hose, couplings and pipes to leak. 

First Cost.—The first cost of a pneumatic tool is less than 
that of an electric tool. 

Trouble from Freezing.—FElectric tools are free from the 
annoyance that the air tools often give of freezing up in 
the winter time. 

Cost of Maintenance.—Accurate figures have not been ob- 
tained by the committee as to relative cost of maintenance of 
the two types of tools. Electric tools will not stand the abuse 
that pneumatic tools will, but where not abused it is prob- 
able that the maintenance of electric tools is considerably less 
than that of pneumatic. : 





REASONS FOR ANNEALING STEEL.—Annealing steel has 
for its object: (a) completely undoing the effect of harden- 
ing, leaving the steel in its softest and most ductile condition; 
(b) removing any strains set up by rapid cooling, par- 
ticularly if the rate is different in different parts of the piece; 
(c) refining the grain. For (a) and (b) it is sufficient to 
heat below the critical point, say to 1,110 deg. F., but for 
(c) the temperature must be raised above the critical point. 
—Bulletin, U. S. Bureau of Mines. 
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THE ELECTRIC WELDING PROCESS’ 


Description of Methods and Equipment; Organi- 
zation and Standardization of Work Emphasized 
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N electric arc is formed when a current of electricity 
A passes frem one conductor to another conductor 
through an incandescent vapor. The conductor from 
which the current passes into the incandescent vapor 
is called the positive electrode or anode, the con- 
ductor to which the current passes from the incan- 
descent vapor is called the negative electrode or cathode. 
It is estimated that approximately 75 per cent of the 
resistance offered to the passage of the current of electricity 
from anode to cathode occurs at the anode. The remaining 
25 per cent of the resistance is in the vapor and in the 
cathode. It is generally believed that more resistance is 
offered by the cathode than in the vapor of the arc in short 
arcs such as are used in the arc welding process. Since 
the amount of heat in any part of the arc or electrodes is 
proportioned to the amount of resistance offered by that 
part of the arc to the passage of the electric current, it is 
evident that the visible arc or flame liberates a comparatively 
small percentage of the total heat of the arc. The largest 
part of the heat is liberated at the positive electrode. 


POLARITY FOR WELDING 


Owing to the fact that the heat of the arc is produced in 
greater quantity at the positive electrode, in electric arc weld- 
ing practice it is necessary to consider the matter of polarity. 

In metal electrode welding, the mass of the welding wire 
which is being melted is usually less than the mass of the 
piece to which the metal is being added so that the amount 
of heat lost by conduction is greatest on the piece to which 
the metal is being added. For this reason the piece of 
greater mass is made the positive electrode. In certain cases, 
such as the welding of very thin sheet metal, the wire being 
melted is made the positive electrode in order to reduce 
the tendency of the arc to burn through the sheet metal. 

When the slag coated electrode is used, the wire is usually 
made the positive electrode. In this case, the arc operates 
under a slag so that a considerable percentage of the heat 
otherwise radiated is retained in the vicinity of the arc. 
This conservation of the heat on the heavier piece permits 
the higher rate of melting of the metal being added. 

It is necessary to use the carbon electrode as the cathode 
in carbon electrode welding. ‘The current of electricity must 
pass from the metal to the carbon, otherwise the carbon 
will be carried into the metal being welded, causing hardness. 


HEAT DEVELOPED IN THE ELECTRIC ARC 


The electric arc transforms electrical energy into heat. 
The heat is intense because a comparatively large amount 
of energy is transformed into heat in a small area. One 
kilowatt hour of electrical energy is equivalent to 3,413 
B.t.u. Thus an arc in which the current is 150 amperes 
and the voltage between electrodes is 20 volts will transform 
three kilowatts of electrical energy into 10,239 B.t.u. in one 
hour of continuous operation. Similarly, one cubic foot 
of acetylene gas burned in oxygen will produce 1,555 B.t.u. 
of heat. Thus the three kilowatt hours of electrical energy 
will produce the same amount of heat as may be produced 
by approximately 6.6 cu. ft. of acetylene burned in 7.5 
cu.. ft. of oxygen. 

The amount of heat which can be used in the arc weld- 
ing process depends largely on the size of the wire electrode 
being used. The kind of wire being used and the character 
of the piece being welded also affect this factor. The fol- 





“From a report presented at the convention of the Association of Rail- 
way Electrical Engineers held in Chicago, October 31 to November 3, 1916. 


lowing table shows the limits indicated by present practice: 


Kind of electrode Size Current Voltage Work 
eo” ae eee Yg in. 60- 90 14-16 2-in. flues ; 
eS eee 5/32 in. 110-140 16-20 5-in, flues; filling 
ee ee 3/16 in, 150-180 18-25 Filling = 
OE re 3% in. 250-350 35-50 Cutting; welding 


EN. eisciseaaudcavs lin. 350-500 35-50 Cutting; welding 


ELEMENTARY METALLURGY 


The electric arc welding process (metal electrode) 
reduced to its simplest terms, is simply a means of melting 
steel wire and allowing it to flow while molten onto another 
piece of steel which has been melted over a local area. There 
are three important changes which occur in the metal during 
the process: 

1. The effect of mechanical treatment is entirely 
eliminated over the area heated to a plastic or molten state. 
The metal thus affected becomes cast steel. 

2. Unless the molten metal is protected by a slag cover- 
ing, it is oxidized to a certain extent by the oxygen present 
in the atmosphere, tending to make the metal cold short. 

3. A large percentage of the impurities (carbon, man- 
ganese, nickel, vanadium, chromium, etc.), which may be 
present in the steel before welding, is vaporized or oxidized 
and has disappeared after the operation. 

The net result is that in bare wire welding, the metal 
obtained in the weld may be as high in tensile strength 
as the metal in the original piece being welded. It will 
be rather low in ductility, but will be soft if the metal before 
the operation was not over .35 per cent in carbon content. 
No method has been demonstrated up to the present time 
of giving the cast steel in the weld the same characteristics 
to the same degree as those found in flange steel. 

In spite of the comparatively low degree of ductility of 
the metal obtained in the weld, the process is entirely practi- 
cal as a means of welding both cast steel and boiler plate 
owing to the fact that the welded area may be reinforced 
where great resistance to fracture must be produced. 


APPLICATION IN RAILROAD SHOPS 


The simplest application of electric arc welding in the 
railroad shop is the “building up” operation. Practically 
every steel casting on the locomotive is subject to wear at 
several points. Wearing surfaces are rapidly worn down 
and bolt holes wear large. 

The metal electrode process should be used for these 
building up operations for the following reasons: 

1. Locomotive steel castings welded with the carbon arc 
should be annealed before being put in service. The loco- 
motive shop is not equipped to anneal castings. 

2. Metal may be more accurately placed with the metal 
electrode process than with the carbon electrode process. 
Time saved in the welding operation using the carbon arc 
is more than lost in the machining operations. 

3. Less skill is required to operate the metal arc than the 
carbon arc for building up operations. 

4. There is no possibility of hard spots when the metal 
electrode process is used for the operation. 

Most of the building up operations should be done with 
a 3/16-in. electrode. The use of smaller electrodes is not 
economical owing to the slow speed. The use of the larger 


bare wire electrode is not good practice owing to lack of 
control of the metal. 


WELDING BOILER PLATE 


Welding in the firebox should be done with '%-in. er 
5/32-in. electrodes. The best metal is obtained in the weld 
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with these sizes. The amount of heat is as small as can 
be economically used. It is evident that owing to expansion 
and contraction difficulties, the quantity of heat it is possible 
to use in welding flues or firebox sheets is limited. 

The ideal preparation of a set of flues for welding is as 
follows: 

1. Put flues in exactly as if they were not to be welded. 

2. Fire the boiler, or, better still, send the engine out 
for a run. The object is to burn the oil out from under the 
beads of the flues. 

3. The flue sheet should then be brushed with a stiff 
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edges of the crack should then be beveled so that the 
operator can get at them to make the weld. On horizontal 
cracks, the lower edge does not need to be beveled but should 
be chipped to give a square edge. The upper edge should 


be beveled at least 45 deg. Vertical cracks should be 
beveled from 30 deg. to 45 deg. on each side. The less 
material removed from the crack the better. All welds 


should be made with the least possible amount of metal 
between the edges of the original material. 

If the crack or seam is a long one, the metal should be 
put in alternate sections 4 in. to 6 in. long. The operator 


Taste I.—STaTEMENT OF WorK PERFORMED WITH ELeEctric WELDER At LocoMotive SuHoprs 
Actual Total Time Cost 

: No. of time cost, preparing preparing Total Average 

No. of flues welding, actual for welding, for cost to cost per 
1916 engines welded hr, and min. Labor Material Current welding hr.andmin. welding engines engine 
Pe RE i, BOOS ios diejacnnes 247 42,640 2,612 85” $990.77. $181.09 $843.72 $2,015.58 222" 45” $80.39 $2,093.97 $8.48 
EN BOG S-h, TUCS. coos cece sees 196 5,034 1,473’ 45” 520.01 85.47 442.16 1,047.64 24’ 00” 10.08 1,056.12 5.39 
Total for smoke consumer tubes..... 244 1,946 122’ 00” 42.85 9.76 36.60 89.21 mia erates Siete 89.21 4 

MISCELLANEOUS Jors 

No. of Saving per 

1916 operations Labor Material Current Total cost Other method Saving operation 
NE fn arciu'e hawk orarwe ts iaainins-gre lease 46 $183.07 $47.88 $155.70 $386.65 $1,176.58 $789.93 $1.71 
NS EERE Ne AR Lee De 43; 218.08 59.89 187.70 465.67 1,558.56 1,092.89 2.52 
Gt dearer tale pias ncaa dvae se eiace Nie G 584 253.37 64.57 199.13 517.07 1,871.44 1,354.37 2.32 
Ne eae als Noche Sree nia iste aoa Sean bace\ers 325 172.92 42.62 134.20 349.74 1,232.65 882.91 2.72 
IN SRT irar ne iavaia analy teicaldin, caren ale w arsial ens 487 228.22 60.62 175.52 464.26 1,839.54 1,375.18 2.82 
Sed ale ar ate oxtie aisle tec cxehale tyre a eréiecavee-ni 579 210.09 54.94 175.52 440.55 1,726.10 1,285.55 2.22 
hg na ws ghocrnigie Raaeceeemsa cals 523 165.97 41.12 135.62 342.71 1,501.33 1,158.62 2.22 
Totals 3,392 $1,431.72 $371.64 $1,163.39 $2,966.75 $2.34 


wire brush or sand blasted. The object is to eliminate, so 
far as possible, the scale of oxide on the flue sheet and flues. 
Iron oxide is not a good conductor of electricity and causes 
difficulties with the arc which in turn may produce a poor 
weld. 

The welding of 2-in. tubes is done best with %-in. elec- 
trode. On sand blasted flue sheets 90 to 100 amperes is 
enough current. Flue sheets that have a thick coat of oxide 





$10,906.20 


$7,939.45 


should put one layer of metal in each of these alternate 
sections starting near the center of the seam or crack. The 
open sections can then be filled starting at the coolest point. 
Successive layers of metal can then be applied until the 
seam is completed. Wherever possible, at least 30 per cent 
of reinforcing should be applied so that the cross-section 
through the weld is 30 per cent greater than the section 
of the original plate. After each layer of metal is welded 











TaBLe II.— 
No. of 

Description operations Labor 
AMON ce 2 oaths. ki pieresesbaieb messes <i eraser eres 1 $1.41 
SSE RE PEO OEE CET eee 102 11.79 
Dpee Semmes racket. 6c ccc cccccsecs eae 1 33 
I ooo aio tecans akin cles wad seiesce © 17 12.96 
Crossheads—Valve ........... NET E ak Ree releays 22 2.39 
NS, 2 os aS laceicng w, Siew meneie said oer : 3 .83 
alae ik Gree e/a Meiers 7 30.23 
ET COOOL 4 2.10 
eee Ee I ere ae 10 1.08 
ee DE cerca iierk: alate bowels 4. 1s Siew ; 2 §.31 
SN ONG MOOD ooo. 5 oc wine wan etter weds ee ; 1 2.59 
oe once ya vow soreuireeie 654% eo 5 -96 
REE og ok g Ge sis ance sietemeies 1 .19 
NN ou hs a sin ang arersrermtanbcaore ei 69 99.52 
I aiid aio as Blk ean i's wars. 0°e 0 0 oa 1 .66 
Lewere—Combination ......6cccescececess 17 2.66 
rg ee Ns a aks bi eecheie ww 33 3.44 
ME SEOOMOEE: 6.6 656 ccc cscs se aan Sorts aie 12 1.36 
a Se ase Sa Seen a an 6m ad sa Ease 5 i” y .59 
I ete ital a. allel dok a: oes ares area ie 6 6 1.48 
CONMRO——TOEEN oo cc ccccccacdceces ee 3 .28 
Rods—Main ...... AAA LAE eS eA hn eset eee 9 2.48 
Rods—Side—Grease Plug Holes...... ae coe aca ceccas aie 20.61 
Rods—Side—Spade Pin Holes............... ere 1 .65 
ga ora wa nana “nce Scoye'ore caw /ahe ; 7 4.16 
Reverse Riecs OE Ree Scotia etn aoe or a 3 AY, 
Mewerne Beret Latches... .... . 0 cccccvceccecs 6 .66 
ee gr kiarg sig t's sib,uis.¥ainiare @ sale 8 2.19 
SS a eee pani 9 6.01 
Shop RM oss sa a alentins o sacle see ean. y 72 
eC ra, 6:5 adh Wegeucitia. avs eace.e ae Badia’ 1 we 
icy Ch 5. 0 da bare aa-w'es high wale eis bee ex 2 3.13 
MET EUG PQUGHBETS 00.000 cc ciccaccescoceece ie Rg 4.18 
Tranamiseion Hangers .. ....6060 000005 6 57 

| SRE en eae eee eae ee 487 $228.22 

Net saving for month...... $1,375.18 
require from 120 to 130 amperes on this size wire. The 


$-in. flues should be welded with 5/32-in. electrode with 
120 to 140 amperes, depending upon the condition of the 
flue sheet. 

Cracks and patch seams offer the most difficult problems 
to the operator. A crack should be located and at least 
two inches beyond each end a %-in. hole drilled. The 
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Material 


Current Total cost Other method Saving 

$0.33 $1.35 $3.09 $5.00 $1.91 
2.48 9.55 23.82 80.58 56.76 
.02 .98 .43 1.25 82 
3.29 10.53 26.78 133.06 106.28 
“30 1.95 4.89 13.93 9.09 
18 we 1.54 4.47 2.93 
6.90 20.70 57.83 484.32 426.49 
4.20 1.80 8.10 105.48 97.38 
.33 88 2.29 6.90 4.61 
1.25 4.20 10.56 57.84 47.28 
-60 1.80 4.99 21.75 16.76 
.21 .86 2.03 5.44 3.41 
-05 << .39 12.74 12.35 
28.91 86.33 214.76 423.03 208.27 
.10 .30 1.06 9.74 8.68 
-60 1.73 4.99 32.37 27.38 
.89 2.45 6.68 36.41 29.73 
.30 .90 2.56 3.24 -68 
.10 45 1.14 8.32 7.18 
.19 .50 2.17 4.86 2.69 
.05 ae -56 2.43 1.87 
75 2.18 5.41 9.99 4.58 
2.70 10.03 33.34 89.04 55.70 
.23 .68 1.56 12.29 10.73 
1.10 3.30 8.56 53.78 45.22 
Bi. .45 3 i bg 7.80 6.63 
Re 53 132 11.55 10.23 
-60 1.80 4.59 22.99 18.40 
1.50 4.20 11.71 42.50 30.79 
ae .50 Lae 6.00 4.65 
.05 5 ba 1.50 .97 
.85 1.00 4.98 49.21 44.23 
80 3.15 8.13 78.30 70.17 
10 38 1.05 1.38 oe 
$60.62 $175.52 $464.36 $1,839.54 $1,375.18 


into the seam, it should be thoroughly brushed with a stiff 
wire brush to remove as much of the oxide as_ possible. 
Where the sand blast is available and can be used on the 
job the results will justify the expenditure of time necessary 
to clean the metal between layers. ‘The same general care 
should be taken in the welding of locomotive frames as in 
the case of the boiler plate of the firebox. 
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Aside from the use of judgment in the application of the 
electric arc welding process, there are three rules which the 
operator must observe to get the best results in welding: 
Hold a short arc; use a low current; and always work on clean 
metal. 

COST DATA 


The cost data presented in the accompanying tables were 
obtained in one of the largest locomotive shops of the coun- 
try. The period. covered by Table I was seven months, 
and that covered by Table II was one month; the cost of 
electric power was 2 cents per kw. h. 


ELECTRIC ARC WELDING EQUIPMENT 


The power required for electric arc welding at the elec- 
trodes is low voltage direct current. The metal arc requires 
from 75 to 180 amperes at 15 to 30 volts. The carbon 
arc requires from 250 to 400 amperes at 40 to 50 volts. 
The only object in using welding equipment is to get power 
of this nature economically. So far as welding is concerned, 
quite as good work can be done with resistance ballast across 
250 volts direct current, as is possible with the most refined 
and highly developed equipment. 

There are two types of equipment on the market which 
may be described as constant voltage type and variable 
voltage type. The constant voltage type is a motor generator 
set which takes power from the shop mains and delivers 
on the generator end a practically constant low voltage. 
The low voltage direct current power is carried over the 
shop on heavy cable to the welding outlets. The variable 
voltage type is a motor generator set which takes power 
from the shop mains and delivers on the generator end the 
voltage required for welding without the use of resistance 
ballast. With this type of equipment the low voltage 
distribution system may be eliminated. 

The desirability of any installation of welding equipment 
is based on the following points: Reliabilty and flexibility; 
operation cost; cost of the installation complete, including 
wiring, apparatus and installing. 

At the present time it appears that 150 amperes capacity for 
each 5 tracks in a locomotive shop or for each 15 tracks in an 
engine house is sufficient capacity. 

An operator’s shield for building up operations which is 
very satisfactory can be made of a soft pine board with a 
small slot in it for the protective glass. Firebox work re- 
quires a head shield which should be made of hard fibre. 
The color combination in the protective glass is of import- 
ance. Iwo red glasses and one blue glass or two reds and 
a green give good results. Special glass put out under various 
trade names is also satisfactory. While the operator is work- 
ing outside the fire box, the other men should be protected 
from the light of the arc by screens. Portable screens should 
be used where work is done on the floor. Where a regular 
welding bench is provided, permanent curtains should be 
provided. The screens should always be designed to pro- 
tect the crane operators from the flash of the arc. 


SHOP ORGANIZATION 


The importance of the welding operations in a locomotive 
shop or engine house is so great that it is necessary for the 
work to be done under the direction of a competent and 
responsible member of the railroad organization. On a large 
system where welding is done at several shops and engine 
houses it has been found that unless some special effort is 
made in that direction the practice of one shop has not usually 
conformed with the practice of the other shops of the system. 
This leads to a situation in which it is impossible to place 
the responsibility for the success or failure of the process. A 
very successful solution to this problem has been made on 
several systems by the appointment of a supervisor of elec- 
tric welding who is responsible directly to the general super- 
tendent of motive power. The supervisor of electric welding 
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makes the practice of the several shops uniform so that the 
failure of one shop to get results from a process can be traced 
to its origin. The supervisor of electric welding must find 
a successful way of doing each job and require every shop to 
perform the operation according to his instructions. 

When failures of certain operations are reported the 
supervisor of electric welding can readily locate the trouble 
since it can only be due to the failure of some particular 
shop to follow his instructions. In this plan the operators in 
each shop are responsible to the local shop authorities in the 
usual way and are responsible only to the supervisor of elec- 
tric welding for the manner in which they perform the weld- 
ing operations. The operators in a given shop are usually in 
charge of a foreman operator, who assigns them to individual 
jobs and is responsible for their following instructions of the 
welding supervisor. 

Operators are obtained in most cases from a shop organiza- 
tion. On roads where an apprenticeship training is pro- 
vided most of the operators are men who have just completed 
the apprentice work. It is desirable to have operators who 
have had general experience in a railroad shop. In shops 
which have a local electrician the care of the electric arc 
welding equipment is handled by the chief electrician. In 
engine houses the operator of the equipment is usually trained 


to give the equipment whatever care is necessary. 


STANDARDIZATION OF OPERATIONS 


The tendency at the present time is to standardize the 
welding operations in the same manner that the machine shop 
and other operations have been standardized. Where welding 
operations are thoroughly standardized the work can be paid 
for on a piece work basis. The standardization of welding 
operations is comparatively simple on systems which employ 
a supervisor of electric welding. On other roads it is more 
difficult to standardize the operations, but the necessity for 
having them standardized is greater. Ninety-five per cent of 
the electric arc welding done in railroad shops is on opera- 
tions which can be standardized. The following factors 
should be determined for each job of this nature: Size of 
electrode; kind of electrode; current in the arc, and time 
required for the operation. 


LATHE-CENTERS AND DRILL PRESS AND 
MILLING-MACHINE SOCKETS* 


BY CARL G. BARTH 


It is well known that the Morse sockets are no standards 
at all, but a perpetuated, unsuccessful attempt of years ago 
to establish standards. Compelled for the time being to 
accept them as they are, everybody has now at least two 
standard tapers for sockets and shanks to contend with, 
namely the Morse, and the Brown and Sharpe. The best 
the writer has been able to do has been to make all lathe 
centers conform to a Morse standard, enabling drills or drill 
sockets to be directly inserted in the spindle of some or all 
lathes in a shop; and to make all milling-machine sockets 
conform to the Brown and Sharpe standard, with Morse 
drill sockets having Brown and Sharpe shanks for use with 
these whenever drilling has to be done on a milling machine. 

The writer unqualifiedly recommends the universal adop: 
tion of the Brown and Sharpe standards all around, and the 
use of Morse sockets with Brown and Sharpe shanks during 
the change. He also recommends the universal abandon- 
ment of the tang as a means of driving. We have for years 
had the ridiculous inconsistency of drill makers, that they 
still furnish taper-shank drills with the old-style tang as 
a means of driving, and along with this extensively advertise 
and sell various forms of “use-them-up” sockets for drills 
with the original tang broken off. More than twelve years 





*From a paper on Standardization of Machine Tools, presented before the 
annual meeting of the A. S. M. E. in New York City, December, 1916, 
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ago the writer adopted a modification of William Sellers & 
Company’s key method of driving as a substitute for the tang 
of drills, arbor and boring-bar shanks. ‘This is illustrated 
in the drawing, and differs from the Sellers method in the 
use of a special form of key that has become known as 
the Barth key. The virtue of this as a means of driving 
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Key Method of Driving Drill, Arbor and Boring-Bar Shanks 





consists in its being subjected to crushing pressures only, and 
that it has no tendency to work out of its seat. For a taper 
drill socket it has the additional great advantage over the 
Sellers straight key that the drill shank can be inserted 
rapidly without any special care. 





MOUNTED WHEEL TRUCK 


For convenience in transferring mounted wheel trucks 
from one part of the plant to another, George W. Bill, gen- 
eral foreman of the Union Tank Line Company, Whiting, 














Platform manus to the Wheel Truck 


Ind., has devised the truck shown in the accompanying 
illustration. It consists of a bed plate of /2-in. steel 19 Y, 
in. wide by 3 ft. 10 in. long which is secured to a 3)2-in. 














Truck with Mounted Wheels in Place 
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by %4-in. bar frame through an angle at each end, and to it is 
riveted the axle. A 5-in. by 914-in. block tapered on each end, 
on which the mounted wheels ride is secured to the bed plate. 
The wheels of the truck are 12 in. in diameter and are held 
on the axle by the bar frame. The block of wood which sup- 
ports the wheels is reinforced, as shown in section AB, and 
has an overhang, as shown in the end view. The lowest part 
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Details of Truck for Moving Mounted Wheels 


of this tapered overhang is slightly lower than the height of 
the bottom part of the axle of the mounted wheels, so that 
they may easily be rolled up the inclined plane and held on 
top of the truck by two bolts, as indicated in the drawing. 
One of the illustrations shows a platform which may be 
mounted on the truck, permitting its use for carrying other 
articles about the shops. 





SAVING METAL IN VALVE BUSHINGS 


BY W. J. BOHANNON 


Since ‘the general adoption of superheated steam it has 
become necessary to use a higher grade of iron than was 
formerly used for valve bushings, owing to the much higher 
temperatures found in valves and cylinders. As this metal, 
being of special content, is bought in the outside market and 
is not cast in the railroad companies’ foundries, the cost of 
bushing has increased considerably. 

It has been the common practice to buy these bushings 
of special material the same length as the old ones. It has 
been noted, however, that these bushings are much longer 
than is actually needed and by reducing the length consid- 
erable saving can be effected. 

To determine the shortest length of bushing that can be 
used, all that is necessary is to force the valve up against 
the front and back valve chamber heads in turn, marking 
on the inside of the opposite bushings the position of the 
edges of the valve head. The lines thus secured on each of 
the two bushings will measure the lengths that are necessary 
to carry the valve and the distance from the line to the end 
of the bushing represents the amount of metal that can be 
dispensed with. 





AUTOGENOUS WELDS FOR STEAM BorLers.—The Swiss 
Society of Steam Boiler Owners has recently reported on an 
exhaustive investigation into autogenous welds for steam 
boilers, and the report confirms the opinion of engineers gen- 
erally that, everything considered, such welds should not 
be used where high pressures are employed and where rivet- 
ing is not unreasonably difficult —Power. 


SUP Deane Elay 




















CAR VENTILATING SHUTTER 


A shutter for ventilating box and fruit cars and at the 
same time keeping them weather tight and burglar proof is 
shown in the accompanying photograph. It is made of malle- 
able iron and it is claimed to be indestructible and so ar- 
ranged that the shutter can not be lost out. 

This shutter, which is manufactured by the Wine Railway 
Appliance Company, Toledo, Ohio, is made in two types, one 
for ventilating purposes only, the other to permit a larger 
opening for loading cars with lumber and other long material. 
The two types are interchangeable and are both made of 
standard parts. 

Two side pieces and five cross pieces make up the frame, 
and they are securely riveted together to form a rigid con- 
struction. Brackets are cast integral with the side pieces to 
form supports for carrying the shutters. The lugs cast on 
each of the shutters form hinge joints, carrying the weight 
and permitting rotation. The shutters are so designed that 





























Shutter In Closed Position 


when closed they completely fill the opening between the cross 
pieces. Their shape is such that when they are open they 
obstruct a direct passage through the ventilator, thus prevent- 
ing the entrance of rain, sleet or snow. 

The shutters are connected together and operated by a 
shutter bar which is attached to each individual shutter with 
cotter pins. The frame acts as a stop to this bar, thus lim- 
iting the up and down travel. When the shutters are either 
fully open or closed, the center of gravity is beyond the cen- 
ter of the hinge lugs, so that the weight of the shutters pre- 
vents them from changing their position. While permitting 
ample space for proper ventilation the distance between the 
lattices is small enough to make it impossible for anyone to 
creep through and enter the car. The overall dimensions of 


the standard ventilator are 24 in. by 30 in. and the total 
weight is 120 lb., but any other size desired can be furnished. 





A ROD AND DRAWBAR UPSETTING 
MACHINE 


An upsetting machine is shown in the illustration which 
will shorten, lengthen, and straighten side rods, draw-bars, 
eccentric rods, link hangers, etc. The machine is of simple 
construction; the body being cast in one piece and provided 
with a groove for a sliding block which engages with the ram 
and is connected with toggle links. Underneath the center 
of the links is placed a 40-ton jack. The body is arranged 
to receive two cam shaped gripping blocks, also a movable 
block containing another pair of cam shaped gripping blocks. 

When it is desired to shorten or upset a side rod or any 
forging, one end is held by either of the cams and the ram 
operates against the other. The heated part being between 
the cams and the end, the upsetting or shortening is easily 
accomplished. When a side rod or forging is to be length- 
ened, one end is held by one pair of gripping blocks and the 
other end by the other pair of cams in the movable block; 














Machine for Shortening or Lengthening Rods 


the ram acting against a bar in the body of the machine 
pushes the movable block and stretches or lengthens the rod 
or forging to the required length. Heat treated forgings may 
be adjusted without heating above the critical temperature. 
Pedestal binders are adjusted so accurately that they require 
no machining or filing. One blacksmith and one helper are 
required to operate the machine. This machine has been 
patented by Walter Stock, Albany, N. Y. 





A CAR-WHEEL LATHE 


An improved car-wheel lathe of extra heavy design has 
recently been brought out by the Niles-Bement-Pond Com- 
pany, New York. It is of the open-center or end-driven 
type and is designed for the heaviest duty using modern high 
speed steel. 

This machine is considerably heavier than any of the 
type previously built. The result is a machine much stiffer 
throughout, which makes possible a greater output. The 
weight has been so placed as practically to eliminate vibra- 
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tion under the heavy cuts of which the new high speed steel 
tools are capable. It will accommodate axle journals as 
large as 8-in. in diameter, and can therefore be used for 
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of a new design. 
8-hp. motor located at the end of the bed, which is engaged 





VoL. 91, No. 1 







The right hand headstock is equipped with power traverse 
The traverse is operated by a separate 





























turning locomotive trailer wheels. The largest wheel diame- 
ter that the lathe will take is 44 in. on the tread. 

One of the new features is a quick operating power device 
which enables the operator instantly to clamp the right-hand 


View of Car Wheel Lathe Showing the Power Traverse End 


by a large friction clutch operated by a lever conveniently 
located so that the operator may traverse the headstock with- 
out leaving his position near the wheels. The friction clutch 
is so adjusted as to slip when excessive power is applied, thus 






























headstock by simply turning an air valve. 


bed at beth the front and back simultaneously. 


View of the Wheel Lathe Showing the Driving End 


The device is 
operated by a large air cylinder and clamps the head to the 


eliminating any possibility of damage to the mechanism in 
case the face plate is brought up too forcibly against the 
wheels. 
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When traversing the movable headstock to the right away 
from the wheels, the motion is disengaged by an automatic 
stop. ‘Therefore the operator does not have to give further 
attention to this motion after engaging the clutch and damage 
to the mechanism from overtravel in this direction is avoided. 

There is no exposed gearing. The left-hand headstock 
is of the enclosed type and contains the speed change gear- 
ing. The machine illustrated is equipped with alternating 
current drive. There are provided six speeds which are 
changed by means of the handwheel and lever shown on the 
front of the headstock. The machine is also furnished for 
D. C. motor drive by a three to one variable speed motor. 
In this case a push button control is furnished consisting 
of two pendant switches, one for starting and stopping and 
the other for slowing down the speed. 

The faceplates are driven through internal gearing. Puin- 
ions are located at the front of the machine about 45 deg. 
trom a vertical line through the center of the spindles, bring- 
ing the drive on the faceplates very close to the point of 
cutting. 

The lathe is equipped with a simple calipering device 
by which the operator can readily size both wheels to the 
same diameter. It consists of an adjustable pointer on a 
bar which is rigidly supported on the headstocks and has a 
sliding bearing on the right-hand bracket. 

The tool rests are equipped, as on previous models, with 
patented pneumatic tool clamps. ‘The clamps enable the 
operator to change and clamp the tools in a few seconds 
without the use of a wrench. There is absolutely no chance 
of slipping or vibration of the tools under the heaviest cuts. 
The wedge action forms a positive lock independent of the 
air pressure. 


THE WILSON ARC WELDER 


Analysis of a number of defective electric welds has shown 
that they bore evidence of damage from excessive heat. As 
electric welding, from an economical standpoint, has proved 
itself of great importance, one trunk line railroad determined 
to find a method of making electric welds which would be 
free from failure, that is, free from damage due ta over- 
heating. 

Expert operators were securing good results on some classes 




















Control Panel. The Current in Each Arc Circuit Is Controlled with 
One of These Panels 


of work, on others it was the exception rather than the rule. 
After investigation the trouble was diagnosed as being due 
to the lack of heat control when using the ordinary type of 
welding outfit. The problem of designing a satisfactory 
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machine was assigned to the railroad’s chief electrical 
engineer and after a series of experiments a machine was 
produced which could be set to operate at a certain current 
value and would automatically keep within six per cent of 
that value as long as the arc was maintained. This equip- 
ment is now being placed on the market by the Wilson 
Welder & Metals Company, New York. 

The Wilson electric welder consists essentially of a motor 
generator set, an automatic control panel, and a welding 
tool with a remote control switch attached. The generator 

















Welding Tool or Electrode Holder with Distant Control Switch 


is of the constant potential type, with interpoles and 
laminated field structure. The control panel performs a 
general function of maintaining a constant current in the 
welding circuit, regardless of variations in the resistance of 
the welding circuit. This is accomplished by the carbon 
pile rheostat (No. 5 in the illustration of the panel) the 
resistance of which is varied by a lever mechanism operated 
by the electro-magnetic coil 29. Both rheostat and coil are 
connected in series with the welding circuit, consequently 
the action of the coil on the lever is governed by the amount 
of current in the circuit; a decrease of current allows the 
magnet plunger to drop, compressing the carbon pile, thereby 

















Four-Arc, 600-Ampere Capacity, Motor-Generator Set for Alternat- 
. ing Current 


decreasing the resistance of the circuit which brings the 
current back to normal value. ‘The actual value of the 
current is dependent’on the leverage of arm 17, and to change 
the current the leverage of this arm must be changed. This 
is accomplished by moving the mechanism attached to the 
rheostat to a different point on the lever arm. The adjust- 
ment is made by the motor operated lead screw 20 which 
is a distinguishing feature of this panel. The motor is 
operated by the remote control switch attached to the handle 
of the welding tool. There are two contacts on this switch, 
one for raising the current and one for decreasing the current; 
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limit switches are provided on the panel to prevent the motor 
overrunning its limit of travel in either direction. 

Motor generator sets of various sizes can be furnished. 
The smallest machine will handle one arc and is rated at 150 
amperes. The largest machine, rated at 1,200 amperes, will 
handle eight arcs at the same time. The arcs are operated 
in multiple, but a separate control panel must be used for 
each. ‘The use of a separate control panel makes each 
operator entirely independent of the other. A_ portable 
machine for field use is mounted on a gasoline motor truck 
while the shop type is mounted on a hand truck. 


AIR STRAINER FOR LOCOMOTIVE AIR 
PUMPS 


The Gustin-Bacon Manufacturing Company, Kansas City, 
Mo., has recently placed on the market an air strainer for 
locomotive air compressors which is made of malleable iron 
with either 1%-in. or 2-in. fittings, and weighs 814 lbs. 

















Section of the Locomotive Air Pump Strainer 


This strainer may be applied to the intake of the air com- 
pressor in either the horizontal or vertical position. It con- 
sists of a 6-in. by 4-in. cylinder, filled with oil-soaked 
curled hair, through which the air must pass before it reaches 





Strainer Applied to the Air Pump 


the cylinder. This cleans the air of foreign matter before it 
passes to the compressor. The strainer is provided with a 
hood that overlaps the outer wall of the cylinder for one inch, 
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so that the air is drawn in from the under side of the hood 
and not directly into the strainer. This construction pre- 
vents rain or snow from getting into the strainer and finally 
working into the cylinder. It also prevents the possibility 
of squirting oil into the compressor, a practice that is be- 
coming too common with the enginemen. The curled hair 
being soaked with oil will prevent the strainer from freezing 
in cold weather. 


HACK SAW MACHINE 


A new hack saw machine has been placed on the market 
by the L. S. Starrett Company, Athol, Mass., which includes 
a number of interesting features. It is the first machine to 
be put on the market by this company, and was developed 
because of its connection in the metal cutting industries 
where its hack saw blades are used. There are four features 
in the machine that will be especially appreciated by practi- 
cal shop men. The first is the stroke adjustment, which 
makes possible a stroke of practically the full length of the 
blade, no matter what the size of the stock may be. ‘This 
insures uniform wear of the blades and greater output. The 
second feature is the foot treadle for raising the saw frame. 
By it the operator’s weight raises the saw instead of requir- 
ing him to exert his strength in lifting. This also will save 
time in cutting. The third feature is an oil dash pot con- 
trolling the descent of the saw. This dash pot allows the 
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Hack Saw with Foot Operated Return 


machine to be started when the frame is up and prevents 
it from dropping suddenly and breaking the saw. It also 
prevents the blade from cutting into the work too rapidly 
thus protecting the teeth and the saw. The fourth feature 
is the automatic locking device which prevents the saw 
dragging on the return stroke and holds the saw frame 
at any height when the machine is stopped for setting 
the work. 

The saw frame is mounted on a rectangular slide with 
a bearing 11% in. long, accurately fitted with an adjust- 
ment for wear and provided with a quick-acting saw tightener 
to hold the blades square. The stroke of the saw is 
adjustable for stock from 1 in. to 6 in. in diameter. A 
pump and lubricant tank are located inside the base and 
may be quickly removed for cleaning, although this is seldom 
necessary as chips are retained in the pan of the bed and 
easily removed. The machine is intended to take 14-in. 
saws but 12 or 13 in. saws may also be used. The height 
over all is 48 in. and the height to the top of the table is 
28 in. The floor space which this machine occupies is 14 in. 
by 32 in. 
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A MAGNETIC PYROMETER 


In the heat treatment of steel, the most important thing is 
to know when the material has reached the critical tempera- 
ture. It is not the same for all steel, but varies according 
to the chemical composition. 

A pyrometer is shown in the drawing which takes advan- 
tage of the fact that in the process of heating steel, it loses 
its magnetic properties just at the critical point. This pyrom- 
eter, which is the product of the Gibb Instrument Com- 
pany, Pittsburgh, Pa., consists of a small transformer con- 
nected on one side to a convenient power line and on the 
other side to the portable instrument. The portable portion 
has an indicator mounted on a hollow rod with a handle 
and switch on one end and a search coil on the other end. 
Contact is made with the steel in the furnace through the 
search coil. The surface of the steel in time becomes non- 
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magnetic, or in other words reaches the critical temperature. 
This is shown on the indicator by an approach of the needle 
towards a heavy red line. As the heat penetrates to the 
inside of the steel, the needle gradually approaches closer 
until it finally stands over the mark, signifying that the en- 
tire body of metal has reached the critical point. The in- 
strument does not measure temperature, no indication of 
temperature being given when the critical point is reached. 
It is claimed that most of the ills due to imperfect heat- 
treatment are overcome by keeping from the operators the 
knowledge of what is the’ actual *terhperature. 


A FLANGE LUBRICATOR 


A flange lubricator, using driving box grease or similar 
lubricant, has been patented by H. S. Rauch, general fore- 
man of the New York Central shops at Avis, Pa. This de- 
vice is now applied to a passenger locomotive and it is re- 











A Flange Lubricator Using Hard Grease 


ported that several other installations will be made in the 
near future on locomotives in other classes of service. 

It will be noted from the drawing that a hanger is pro- 
vided so that the lubricator may be suspended from a con- 
venient location in line with the driving wheel. Lateral 
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motion is taken care of by means of a loose fitting hanger 
pin on the lubricator. The lubricator proper is in the form 
of a shoe which fits against the driving wheel. A number 
of small holes in the shoe extend to a chamber which holds 
the grease. A piston with a spring behind it is provided 
to force the grease through these holes. In order to have 
the shoe constantly against the wheel, a second connection 
is provided, one end of which may be attached to any con- 
venient stationary part of the locomotive. There is a spring 
and a jam nut on this connection which is adjusted to give 
pressure between the wheel and the shoe face. A sufficient 
amount of heat is generated to keep the grease in condition 
to flow through the small holes and onto the driving wheel 
flange. 

One important feature in the cost of operation of this 
lubricator is that waste driving box compound can be used 
as a lubricant. The carbonized portion is removed from the 
waste driving box grease cakes, and, instead of being thrown 
out, is saved for use in the flange lubricator. 


FASTENING CROSSHEAD SHOES 


A crosshead which does away with reamed holes and fitted 
bolts to hold the shoes in place is shown in the drawing. 
Such an arrangement allows the free interchange of shoes 
on locomotives of similar classes, a condition that may mean 


Hunt, Spiller Gun lron Shoe 
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Fig. 1—Shoe Fastening as Applied to Crosshead with Piston Rod 
Held by a Nut 


a great deal in increasing the roundhouse and shop output. 
This crosshead is known as the Markel design and has been 
patented by Charles Markel, locomotive inspector of the 
Chicago & North Western. 

Each shoe is held by but two bolts, one for the long axis 
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Fig. 2—Shoe Fastening as Applied to Crosshead with Piston Roa 
Held by a Key 


and the other running across the crosshead, on shoes applied 
on cross heads with the piston rod held by a nut. This 
application is shown in Fig. 1. At each point where the 
bolts pass through, a beveled surface will be noted on both 
the shoe and crosshead. When the bolts are drawn up tight, 
a. wedging action takes place, which holds the shoe in place. 
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As there are no reamed fits to wear, the arrangement when 
once applied should last for the life of the wearing face of 
the shoe. 

The same method applied to crossheads in which the piston 
rod is held by a key is shown in Fig. 2. On this style, no 
end bolts are used; all bolts run across the crosshead and the 
number is increased to four per shoe. 

The Chicago & North Western is reported as having 110 
of its modern passenger and freight locomotives fitted up 
with this style of crosshead. It is also converting its old 
crossheads as rapidly as the locomotives pass through the 
shops for classified repairs. 


A BOILER METAL TREATMENT 


A boiler metal treatment called Perolin has been intro- 
duced into the railway field recently by the Perolin Railway 
Service Company, St. Louis, Mo. This product has been 
used in stationary practice for the past seven years, and over 
40,000 boiler plants are now using it. It is being used in 
locomotive service by several roads, and has been found to 
give satisfactory service. Perolin treats the boiler metal 
and is not a boiler compound, or a chemical water treat- 
ment. It is a viscous, non-volatile, mineral liquid which has 
an affinity for hot metal and a high coefficient of expansion. 
When injected into the boiler through a short pipe or syphon 
attached to the suction side of the injector it diffuses through 
the water, and being attracted to the hot boiler metal, is 
drawn through the pores, cracks, and crevices of the scale 
into direct contact with the metal. As its temperature is 
raised it expands, reaching its maximum expansion at 500 
deg. The expansion force exerted between the scale and 
the metal removes the scale mechanically. During and after 
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tube sheets and stay bolts has been increased by its use. 
With cleaner boilers the fuel consumption will be decreased, 
and this is one of the results that have been realized by 
its use. Where Perolin has been used it has been found 
unnecessary to erect and operate water treating plants which 
require attention with every change in the analysis of the 
water throughout the year. The company provides special 
representatives for the service of the railroads using Perolin 
to see that it is being properly applied to the locomotives. 
and that the roads are obtaining the fullest possible benefit 
from its use. 


MOTOR DRIVEN FOUR-PLUNGER PUMP 


The hydraulic pump shown in the illustration is of the 
horizontal, four-plunger type and is intended to fill the re- 
quirements for a simple, heavy duty pump for applying a 
large volume of water or other similar fluid against a high 
pressure. 

This pump, which is made by the Hydraulic Press Manu- 
facturing Company, Mount Gilead, Ohio, is designed so that 
it may be equipped with 16 different sizes of plungers ranging 
from 13 in. to 5 in. in diameter, advancing by quarter 
inches. The water cylinders are made of forged steel for the 
highest pressures. For the medium pressures, 1,500 Ib. to 
2,900 Ib. per sq. in. inclusive, cast steel is used, and for the 
lowest pressures the cylinders are semi-steel. ‘The pressures 
range from 9,500 lb. to 700 lb. per sq. in., and the water 
capacity from 24 to 326 gallons per minute. All sizes of this 
pump have bronze valve seats and bronze or nickel-steel 
valves. 

A 150 h. p. motor is required to operate the pump. A 
flexible shaft coupling is provided for motor connection and 

















High Pressure Motor Driven Pump 


the removal of the scale a thin heat conducting film of 
Perolin is established on the metal, which prevents sediment 
from baking on in the form of scale, and at the same time 
it protects the metal against pitting and corrosion. Through 
its “colloidal action” Perolin will prevent boiler foaming 
and it has been found that it will give satisfactory results 
irrespective of the kind of water used. 

In locomotive service Perolin is fed to the engine through 
the injector at the roundhouse by the hostler when he is 
preparing the engine for service. None is required to be 
fed to the engine by the engineer or fireman while on the 
road. Where this treatment has been used in locomotive 
service it has been found that engine failures due to poor 
water have been reduced, that the mileage between boiler 
washings has been increased three to four times, that less 
tube and tube sheet work were required, with a consequent 
Saving in firebox repairs and that the life of the tubes and 


any 150-h. p. motor having a speed of from 450 r. p. m. to 
750 r. p. m. may be used. The speed of the crank shaft is 
60 r. p. m. The stroke of the plungers is 16 in., the two 
cranks being set at 90 deg. so that a more uniform flow of 
fluid may be obtained than with a triplex pump. 

At all points where the strain and wear is most severe, the 
parts such as main bearings, connecting rod ends, crosshead 
guides, valves and valve seats, are of easy access for adjust- 
ment and replacement. The frame or pump bed consists of 
two heavy castings securely belted together. The crosshead 
guides and main bearing containers are machined in this 
frame. This insures perfect alignment and gives the most 
rigid construction. ‘The pump occupies a floor space of 
18 ft. 8 in. in length by 6 ft. 10 in. in width. While the 
illustration shows the pump equipped with a spur gear and 
pinion, a herringbone gear and pinion may be furnished if 
desired. 
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PORTABLE PILLAR HOIST 


The Ingersoll-Rand Company, New York, has recently 
introduced a portable hoist for the use of those who prefer 
manila rope to wire rope for light hoisting and hauling. 
These hoists are particularly adaptable for service in rail- 
road yards where compressed air is available. They have 
been in active service since the latter part of 1914 and are 
now used extensively by industrial plants in their yards for 
shifting cars and by railroads, in coal mining service. 

The hoist has a lifting capacity of 600 lb. and weighs less 
than 315 lb. fully equipped. It is 21% in. long by 31% in. 
wide and 23 in. high. The drum is 7 in. in diameter by 
17 in. long, with 5-in. flanges and accommodates 300 ft. of 
7% in. manila rope. The base is so arranged that it may 

















Ingersoll-Rand Pillar Hoist 


be clamped to a circular column or pipe and by removing 
the clamps can be readily bolted to any convenient support. 

The square piston, reversible driving engine, drum release 
clutch and worm operated hand brake are essentially the 
same as in the portable hoist described in the Railway Me- 
chanical Engineer of September, 1914, the main differences 
being in the diameter and length of the drum, the width of 
the flanges and the main frame and over-all dimensions. 

This hoist is built for operation either by compressed air 
or steam. Although designed primarily for underground 
work, it is adaptable for general hoisting and hauling in 
quarries and industrial plants. 


TUBE BORING AND FACING MACHINE 


A tube boring and facing machine which is adapted to 
such work as bushings, sleeves, cylinders, liners, or other 
work, which can be held advantageously in saddles is shown 
herewith. One feature that will be noted is that with a com- 
paratively small machine a long boring travel is obtainable. 

This machine, built by the Pedrick Tool & Machine Com- 
pany, Philadelphia, Pa., has a boring bar which is supported 
in three pedestals. The pedestals are so designed that spacing 
blocks may be used to raise them in case of need, without 
interfering with the other mechanism. A direct-connected 
variable speed motor drives the bar through compound gear- 
ing, however, if desired belt drive can be furnished. The 
bearings are all bush lined. The cutter head travels 
along the bar and is controlled by an automatic, reversible 
feed, having three changes instantly available. The saddles 
for holding the work may be plain, as in the photograph, 
or furnished with four adjusting screws for miscellaneous 
requirements. 

These saddles are concentric with the bar, in fact, they are 
bored out by the bar after it is fitted to the bed plate. Like 
the pedestals they are movable along the bed and are securely 
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held in position by substantial studs fitting the two T-slots, 
which run full length of the bed on both sides. 

The cutter heads have four arms for carrying an equal 
number of tools, although it is claimed a single tool will do 
excellent work, owing to the strong construction and substan- 
tial design. The photograph shows a facing arm on the bar 
for facing the flanges or ends of the tubes or cylinders. 

This machine is adaptable to railway shops, industrial 

















A Machine for Tube Boring and Facing 


plants and shipyards, where boring of sleeves and tubes is 
a constant occurrence, and it will release more valuable equip- 


ment for other work. It is economical of floor space and is. 
self-contained. 


A SELF-CENTERING ROLLER SIDE 
BEARING 


A self-centering roller side bearing is shown in the photo- 
graph, which provides for rolling contact between the bear- 
.ngs for ordinary angular movements of the truck and sliding 
contact for movements of greater extent. 

This roller side bearing is made by the Wine Railway 
Appliance Company, Toledo, Ohio. The roller is contained 
in a malleable housing, which bolts onto the top of the truck 
side frame, in the bottom of which is placed a spring steel 
plate with two rivets in the center acting as guiding lugs. In 

















Roller Bearing in Center Position 


the bottom of the steel roller are two holes fitting over these 
lugs. There is also a hole through the long axis of the 
roller; in this is slipped a wrought iron pin, the ends of 
which pass through slots in the housing. While the bearing 
is rolling, this pin is free to move in the slots. It is prevented 
from working out by means of a cotter 

The special feature of this bearing is that after completing 
the rolling travel, the roller has turned over on its side and 
any sliding travel occurs on the flat surface; thus scoring and 
chafing do not take place on the cylindrical surface. 
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: The Interstate Commerce Commission has issued a sum- be established on Lines East at all shops employing ap- 
mary of the monthly reports for Class 1 roads for the fiscal _prentices. 

year ending June 30, 1916, subject to revision, showing that 
railway operating revenues amounted to $3,396,808,000; op- 
erating expenses amounted to $2,220,004,000; net revenue 
to $1,176,804,000; operating income to $1,029,243 ,000; op- 
erating revenues per mile, $14,818, against $12,678 last year; 
expenses, $9,684 against $8,915; operating income, $4,490, 
against $5,169. 


The Executive Committee of the Master Car Builders’ As- 
sociation has postponed the date at which the Tank Car 
Specifications for Class 3 and Class 4 tank cars are to go 
into effect to May 1, 1917. It has also changed date from 
which cars not properly equipped with safety appliances 
shall not be interchanged, adding a second paragraph to 
Section 2 of Rule 3, of the Rules of Interchange to read: 

The Pennsylvania Railroad has recently organized two “After June 1, 1917, no foreign car will be accepted in 
new apprentice schools, one at Meadows, N. J., and the other interchange unless properly equipped with United States 
at Trenton, N. J., bringing the total number of schools to Safety Appliances or United States Safety Appliances, Stand- 
ten. All schools are in direct charge of the supervisor of ard.” The law requiring the complete equipment of cars 
apprentice schools, at Altoona, Pa., Paul E. Reinhardt, who with the required appliances goes into effect July 1, 1917. 
was formerly instructor at the Altoona schonl. Preparations 
are being made to establish a school at Baltimore, Md., and Tests to determine the relative value of various grades of 
when it is in operation, apprentice school instruction will coal in locomotive service are now in progress at the loco- 
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motive testing plant of the University of Illinois at Urbana, which includes 1.7 miles through the tunnel. The lining 
Ill. These tests are being made under the auspices of the of the tunnel with concrete has been completed, and the 
International Railway Fuel Association, the University of - bonding of rails and the construction of trolleys are under 
Illinois and the U. S. Bureau of Mines, and all members of _ way. The St. Paul has ordered 44 electric locomotives, 37 
the fuel association and others who are interested are urged of which are now in use. One of these recently hauled a 
to visit the laboratory to witness the tests, which will be special train 339 miles. This train consisted of a baggage 
completed about January 25. Specific information regard- car and four business cars, and was occupied by L. W. 
ing the operation of the laboratory on any particular date Hill, chairman of the board and president, and R. Budd, 
during the course of the tests may be had by writing or wiring assistant to the president of the Great Northern ; J. M. Han- 


Professor Edward C. Schmidt, Room 101, Transportation naford, president, and George T. Slade, first vice-president of 
Building, University of Illinois, Urbana, II]. the Northern Pacific. 
The Pennsylvania Railroad has adopted a scheme, cov- Ihe run was from Albertcn, Mont., to Harlowton and is 


ering the whole of its territory, under which applications for the longest ever made by any locomotive on the system. 
work will be received by every one of the 1,500 station agents I he engine received no special care en route, and after arriv- 
on the lines, each becoming, in effect, an employment agent. 198 @t Harlowton was ready to return to its starting point 
An employment clearing house is to be established in the without passing through a roundhouse or receiving any 
general manager’s department at Philadelphia. The purpose further attention. 

of the new plan is to encourage the entrance into the service 

of a greater number of men who live in the neighborhood of CARS AND LOCOMOTIVES ORDERED IN DECEMBER 
the road. It will now be easy for anyone to make an appli- 
cation, and to ascertain what lines of service are open, and 
in what localities work for which he is fitted may be obtained. 
The agent will interview each applicant, learn his capabili- 
ties as fully as possible, and direct him to the nearest shop 
foreman, supervisor, trainmaster or road foreman of engines, 


Elsewhere in this issue there appears an article dealing 
with the equipment market in 1916 from the standpoint of 
the amount of business done, the prices paid, the tendencies 
in car and locomotive design and the output of cars and 
locomotives. 

The car and locomotive orders in December totaled: 


who may want men. Each general superintendent will for- Locomotives Freight Passenger 
ward, once a week, to the general manager a list showing the Cars Cars 
number of vacancies on his grand division for shop laborers, “so gg LIDAR ERS EMRE gh ae 
car repairmen, car cleaners, engine cleaners, brakemen, fire- Cia Jen “or ae — 


men, freight handlers and trackmen. ; s 
; . ; ; ; Among the important orders were the following: 
A. O. Wharton, St. Louis representative of the American 





LocoMOTIVES 
Federation of Labor, has given out a statement to the effect Road No. Typ 
that the majority of shop employees of six different unions, Atchison, Topeka & Santa Fe.. 28 Mikado ee eee cess 
working on 26 railroads in the west, have voted to refuse the Baltimore & Ohio............. 30 Mallet .......... in 
f i. | ree R: ale iwi 1 
compromise offer of the roads to the men’ s demands for aN Chicago, Burlington & Quincy. 20 Mikado 1221221: Bald win 
increase of five cents an hour and an eight-hour day. The 1 lle we tat 
: ie pA FaGO «ees eese »aidwin 
roads propose to increase wages by two and one-half cents Great Northern ............. 1§ Mikado ........ Baldwin 
: 5 ; a . a St. Louis-San Francisco....... oe Sante Fe ic occ o's Baldwin 
an hour and to grant the eight-hour day to men on stationary Virginian .................... oe Mate-...... Baldwin 
eerk T, oe ae tag era us os hie : : : British Government .......... 40 Consolidation ... Canadian 
work. Negotiations, it is said, will be continued by the jam tame 2... 18 Copsaiedesion..2.. Aaeuiee 
organized employees and the companies involved. The Chi-  Paris-Lyons-Mediterranean ... 50 Mikado ......... American 
Russian (Government ........ 130 Deecapod .icccs ss American 
cago & Alton has come to an agreement with its men, granted 110 Decapod ........ Baldwin 


an increase of 2'% cents an hour to: all skilled mechanics 


and 2 cents an hour to apprentices, effective August 16. It 


30 Decapod .......+ Canadian 


FREIGHT Cars 


: ran > Road No. Type Builder 
has also granted a nine-hour day to all shopmen. The Chi- Baltimore & Ohio............ 1,000 Hopper eo Peeee Std. Steel 
. xt ai 5 i. oe ee Te ae : oi 1,000 OS Pree Pullman 
cago, Rock Island & Pacific also has reached an agreement New York Central... ++... we Hepeer....... eh 
r- ‘te 5 t has or: da i nase of 2144 ¢ s 3 .os Angeles & Salt Lake..... 1,600 Gen. service..... West. Steel 
with its me m. It has gr inted righ increase€ Ol 2 cents an Norfolk & Western........... 1,000 Gondola ........ Co. Shops 
hour, flat, for mechanics and their helpers and helper ap-  _ a TOE Ga ke pondnaue Mt. Vernon 
, 1/ ; 2 : ey ee Tl Nertherm POehe ..csiccrcsenss ie ~ TON Kcaesunceawan West. Steel 
prentices, and 114 cents an hour for other apprentices. The 500 Auto. ......000. West. Steel 
present working conditions are to continue with the exception mion Pacific .............-. a GE ne ce. ee a Sio%, F 
that men engaged in rebuilding and repairing cars will work 200 Gig Soca. a Seattle C. & F. 
f ’ : : & 2¢ ME Sivevesuraas “wohy ros: 
nine hours a day instead of ten. = - Reese Gen’l Am. 
. . nee . . Russian Government ......... 2, 2.000 Gondola a ed Am. Cc £4 .F. 
The Chicago, Milwaukee & St. Paul added 76 miles to its 1,500 Gondola Sake acel Std. Steel 
an get ° 0 ME. Gisaaendees astern 
electrified section of road on December 11, completing the 
- . ° mg a : PASSENGER CARS 
electrification from Harlowton, Mont., to East Portal, at the Road No. Type Builder 


east end of the St. Paul Pass tunnel, a total distance of 406 Central of New Jersey........ 26 Coaches ........ Pullman 




















js é 3 ‘ ~ 5 Combination .... Pullman. 
miles. A length of only 34 miles remains to be electrified, Erie ...............ceeeeeeee 50 Express ........ Osg. Brad. 
RAILROAD CLUB MESTINGS 
Club | Next Title of Paper ; Author Secretary Address 
Meeting Sat jane. | 
Canadian ......<. Tam. 9S: 9937) Passenger Car Pama. «0555454000080 Thos. Marshall. ..| James Powell...... | P. O. Box 7, St. Lambert, Que. 
Central ........-- Jan. 12, 1917| Annual Meeting; Election of Officers......]..- ee cececcsscees | Harry D. Vought..| 95 Liberty St., New York. 
Cincinnati ....... Feb. 13, 1917, Demonstration of the Automatic Stop...... Julian Beggs..... i. Boutet...cocrce2 | 101 Carew Bidg., Cincinnati, Ohio. 
New England.....| Jan. 9, 1917| Maintenance of Air Brakes on Freight Car : 
NN OPE Err ree ee eee i. Walton....|Wm. Cade, Jr bee 683 Atlantic Ave., Boston, Mass. 

New York........| Jan.’ 19, 1917} Accident Prevention .........ccsesssesecs Marcus N, Dow. .|Harry D. Vought. .| 95 Liberty St., New York. 
Pittsburgh ..... Pe ee ee se ee ee ee ee ees eee eee Ya ee J. B. Anderson....| 207 Pénn Station, Pittsburgh, Pa. 
Richmond ....... Jan. 19, 1917| Glacier National Park and Blackfoot In- ; = ’ , 
per rereat ; dians, Travelogue with Moving Pictures. .|L. D. Kitchell....)F. O. Robinson....|C. & O. Railway, Richmond, Va. 
St, Louis. «<< ses Jan. 12, 1917 Electrifications of Steam Railroads, Movin 
aliens . \ OE ee a ae ee ere . PE ee er B. W. Frauenthal. ; Union Station, St. Louis, Mo. 
Satin Oe Cth oso awacaaaee aga tamiewneGua an needssrsede giaains saasineie kel eeeeemam eae seen A. J. Merrill....°.. ‘| Box 1205, Atlanta, Ga. 
West 5.6.5.0 5:05 06, AOE | OCONEE iiss ovcasweeucadvonsvesebeea Frank Ney ...... Jos. W. Taylor.. » «| 1112 Karpen Bldg., Chicago. 
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I. C. C. MODIFIES HEADLIGHT ORDER 


As a result of hearings before the Interstate Commerce 
Commission in November at the request of the railways 
that they might present additional evidence giving the results 
of headlight tests, the commission has issued a modification 
of rules 29 and 31 of its order regarding the use of locomo- 
tive headlights, and postponed the effective date from Jan- 
uary 1 to July 1. Rule 29, applying to locomotives in road 
service, is amended to provide that ‘‘each locomotive used in 
road service between sunset and sunrise shall have a head- 
light which shall afford sufficient illumination to enable a 
person in the cab of such locomotive, who possesses the 
usual visual capacity required of locomotive enginemen, to 
see in a clear atmosphere a dark object as large as a man 
of average size standing erect at a distance of at least 
800 feet ahead and in front of such headlight; and such head- 
light must be maintained in good condition.”” This makes 
the language more specific than in the previous form of the 
order, and reduces the distance requirement from 1,000 feet. 
Rule 31, applying to locomotives in yard service, provides 
that two lights shall be used, giving sufficient illumination 
to see the object for a distance of 300 feet. These rules 
apply to locomotives constructed after July 1. For locomo- 
tives constructed prior to that date the changes required are 
to be made the first time they are shopped for general repairs 
after that date, and all locomotives must be so equipped 
before July 1, 1920. 


MEETINGS AND CONVENTIONS 


Master Boiler Makers’ Association.—The eleventh annual 
convention of the Master Boiler Makers’ Association will 
be held May 22 to 25, 1917, at the Hotel Jefferson, Rich- 
mond, Va. 


Railway Business Association Dinner—F. A. Delano, 
member of the Federal Reserve Board, former president of 
the Chicago, Indianapolis & Louisville, and Alfred P. Thom, 
general counsel of the Southern Railway and also general 
counsel of the Railway Executives’ Advisory Committee are 
announced as the speakers for the eighth annual dinner of 
the Railway Business Association which will be held at 
the Waldorf-Astoria Hotel, New York, Tuesday evening, 
January 16, 1917. The business meeting of the association 
occurs at 11 a. m. at the Waldorf-Astoria, the election of 
officers at 1.30 p. m. and the dinner at 7 p. m. 


The following list gives names of secretaries, dates of next or regular 
mectings and places of meeting of mechanical a Itions: 
Arr Brake Associav:on.—F. M. Nellis, Room 3014, 165 Broadway, New 
York City. Convention, May 1-4, 1917, Memphis, Tenn 
AMERICAN RatLroap Master TINNERS’, COPPERSMITHS’ AND PIPEFITTERS’ 
Assocration.—O. F. Schlirnk, 485 W. Fifth St., Peru, Ind. 
American Ratiway Masrer MEecuHanics’ Ass ATION.—] ’, Taylor, Kar- 


pen Building, Chicago. 

American Raitway Toor ForemMen’s Assocra ; R. D. 
Railway, Chicago. 

AMERICAN Society FOR TESTING MATERIALS Prof. | 
of Pennsylvania, Philadelphia, Pa. 

AMERICAN SOCIETY OF MECHANICAL FENGINEERS.—( 


I letcher, Belt 
Marburg, University 


ilvin W. Rice, 29 W. 


Thirty-ninth St., New York. Annual Meeting, December 5-8, 1916, 
New York. 

ASSOCIATION OF Raitway ELectricaL ENGINEERS Toseph A. Andreucetti, 
>. & N. W., Room 411, C. & N. W. Station, 


Chicago. 
CHICAGO \aron Kline, 841 
in month, except June, 


‘Carn ForREMEN’S ASSOCIATION OF 

Chicago. Second Monday 

Hote! La Salle, Chicago. 

eu a go Car INSpEcTORS’ AND ( 
, 


Lawler Ave., 
July and August, 


sR FOREMEN’S ASSOCIATION. 





R. McMunnr, New York Central, Albany, N. Y. 

INTERNATIONAL RarLroap MASTER BLACKSMITHS’ ASSOCIATION A. L. Wood- 
worth, C., H. & D., Lima, Ohio, 

INTERNATIONAL RatLway Fuer Association.—J. G. Crawford, 547 W. Jack- 
son Blvd., Chicago. Convention, May, 1917, Chicago. 

INTERNATIONAL Rartway GENERAL FoREMEN’s ASSOCIATION.—William Hall, 
1126 W. Broadway, Winona, Minn. 

Master BorrepMakers’ Association.--Harry D. Vought, 95 Liberty St., 
New York. Convention, May 22-25, 1917, Richmond, Va. 

Master Car Buivtpers’ Association.__|. W. Taylor, Karpen Building, Chi- 
cago, 

Master Car ann Locomotive Painters’ Association or U, S. AND CANADA. 
A. P. Dane, B. & M., Reading, Mass 


Nracara Frontiek Car MEN’s AssociaTION E. N. Frankenberger, 623 Bris- 
bane Building. Buffalo. N. Y. Meetings, third Wednesday in menth, 
New York Telephone Bldg., Buffalo, N. ¥ 
Raitway Storekeerers’ Association.—J. P. 
10. 
“TRAVELING ENGINFERS’ 
Cleveland, Ohio. 


Murphy, Box C, Collinwood, 


Assocration.—-W. O. Thompson, N. Y. C. R. R., 
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GENERAL 


SAMUEL T. ARMSTRONG, division master mechanic of the 
International & Great Northern, has been appointed super- 
intendent of motive power, succeeding F. W. Taylor, who has 
resigned, effective January 1, to accept service with another 
company. 


D. F. CrRAwrorp, general superintendent of motive power 
of the Pennsylvania Lines West, at Pittsburgh, Pa., has 
been appointed general manager. 


T. K. Fawerty, road foreman of engines of the Baltimore 
& Ohio, with office at Grafton, W. Va., has been promoted 
to supervisor of locomotive operation of the West Virginia 
district, with headquarters at Wheeling, W. Va. 


C. E. Jones has been appointed supervisor of fuel of the 
Canadian Northern, with headquarters at Toronto, Ont. He 
will be in charge of the distribution and accounting of all 
fuel, including that for locomotives, shops, stations, water 
stations and other purposes. 


Grorce McCormick, who has been appointed general 
superintendent of motive power of the Southern Pacific, 
lines west of El Paso, Tex., was born on July 15, 1872, 
at Columbus, Tex. He 
was graduated from the 
Agricultural and Me- 
chanical College at 
Bryan, Tex., with the 
degree of mechanical 
engineer in 1891. He 
began railway work in 
1891, as an apprentice 
in the shops of the Gal- 
veston, Harrisburg & 
San Antonio, at Hous- 
ton, Tex. In a short 
time he was. trans- 
ferred to San Antonio, 
Tex., as a draftsman, 
returning to Houston 
in 1895 as chief drafts- 
man. In 1900 he was 
appointed mechanical 
engineer, in which po- 
sition he remained until December, 1911, when he went 
to El Paso, Tex., as assistant superintendent of the El 
Paso division. He held this latter connection until his 
appointment in February, 1913, as assistant general man- 
ager (mechanical) of all the Southern Pacific, Texas lines, 
with headquarters at Houston, Tex. His new headquarters 
will be at San Francisco, Cal., and his jurisdiction will 
include all the Southern Pacific lines in the States of New 
Mexico, Arizona, California, Oregon and Nevada. 


G. C. NIcHOoLs, master mechanic of the Alabama, Ten- 
nessee & Northern at York, Ala., has been promoted to super- 
intendent of motive power and equipment, with headquarters 
at York. 

J. A. Power, superintendent of shops of the Southern 
Pacific, Texas Lines, at Houston, Tex., has been appointed 
assistant general manager, succeeding George McCormick, 
with the same headquarters. 





G. McCormick 


O. P. REESE, assistant engineer of motive power of the 
Pennsylvania Lines West, at Pittsburgh, Pa., has been ap- 
pointed superintendent of motive power of. the Central sys- 


























JANuARY, 1917 


tem of the Lines West, succeeding P. F. Smith, Jr., who 
has been promoted. 


P. F. Smirn, JR., superintendent of motive power of the 
Central system of the Pennsylvania Lines West, with office 
at Toledo, Ohio, has been appointed general superintendent 
of motive power of the Lines West, with headquarters at 
Pittsburgh, Pa., succeeding D. F. Crawford, promoted. 


F. W. Taytor has been appointed superintendent of mo- 
tive power of the Missouri, Kansas & Texas, with headquar- 
ters at Denison, Tex., succeeding W. L. Kellogg, who has 
resigned to accept service with another company. Mr. Taylor 
was born on October 24, 1875, at Water Valley, Miss. He 
entered railway service with the Illinois Central as a ma- 
chinists’ apprentice at Water Valley, Miss., in 1893. After 
several years’ experience as an apprentice and as a journey- 
man machinist, he was appointed roundhouse foreman on 
October 1, 1901. In October, 1902, he was promoted to the 
position of general foreman, with headquarters at Jackson, 
Miss., where he served until October, 1903, when he was 
transferred to Louisville, Ky., as general foreman. On Oc- 
tober 1, 1908, he was appointed master mechanic, with head- 
quarters at Mattoon, Ill., and on April 1, 1912, was trans- 
ferred to Waterloo, Ia., as master mechanic of the Minnesota 
and Iowa division. He was appointed superintendent of 
motive power of the International & Great Northern, with 
headquarters at Palestine, Tex., on January 1, 1915, which 
position he held at the time of his appointment as superin- 
tendent of motive power of the Missouri, Kansas & Texas 
effective January 1, 1917. 


MASTER MECHANICS AND ROAD FOREMEN OF 
ENGINES 


Harry C. ALLEN has been appointed road foreman of 
engines on the Rocky Mountain division of the Northern 
Pacific with headquarters at Missoula, Mont., succeeding 
H. E. Day. 


C. E. Bess, assistant general foreman of the Southern 
Pacific at Rosedale, Cal., has been appointed assistant master 
mechanic with headquarters at Sparks, Nev., succeeding Paul 
Jones, promoted. 


JoHN Brirst, whose appointment as district master me- 
chanic, district 3, Transcontinental division of the Canadian 
Government Railway, was announced in these columns last 
month, has his headquarters at Fort William, Ont., instead 
of at Transcona, Man., as announced. 


F. E. DymMonp, heretofore car foreman of the Grand Trunk 
Pacific at Smithers, B. C., has been appointed car foreman 
at Prince Rupert, B. C., succeeding C. A. McNiece, resigned. 

W. H. Eaxtn, formerly supervisor of fuel economy of the 
Chesapeake & Ohio, has been appointed road foreman of en- 
gines at Clifton Forge, Va. 


C. Grissins has been appointed division master mechanic 
of the Smiths Falls division of the Canadian Pacific with 
office at Smiths Falls, Ont., succeeding F. Ronaldson, pro- 
moted. 


JoHN HANpForD has been appointed general foreman of 
the Pere Marquette at St. Thomas, Ont., succeeding G. W. 
Cook, resigned. 


PAUL JONES, assistant master mechanic of the Southern 
Pacific with office at Sparks, Nev., has been appointed a 
member of the efficiency committee of that company with 
headquarters at San Francisco, Cai. 


RicHAarp J. McDOonaALp, read foreman of engines on the 
Chicago & Alton at Bloomington, f11., has been appointed 
trainmaster, with office at Roodhouse, IIl., succeeding T. F. 
Shuman, resigned. 
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W. H. Samp te, formerly master mechanic of the Grand 
Trunk, at Battle Creek, Mich., has been appointed master 
mechanic at Montreal, Que. 


Louis E. THomas, formerly passenger car inspector of the 
Illinois Central, has been appointed traveling steam heat and 
air brake inspector of the Northern lines, with office at 
Chicago. 


FE. B. Le VAN has been appointed road foreman of engines 
of the Montana division of the Northern Pacific. 


CAR DEPARTMENT 


G. S. CLARKE, car foreman of the Canadian Northern at 


Tollerton, Alta., has been appointed car foreman at Dauphin, 
Man. 


J. H. Cratc has been appointed car foreman of the Cana- 
dian Northern at Tollerton, Alta., succeeding G. S. Clarke, 
transferred. 


C. R. Sroxes has been appointed car foreman of the 
Canadian Northern at North Regina, Sask. 


F. B. ZERCHER, formerly master car builder, Eastern lines, 
of the Canadian Pacific at Montreal, has been appointed 
master car builder of the Western lines of the Grand Trunk 
Railway, at Elsdon, Ill., succeeding A. Copony, resigned. 


SHOP AND ENGINEHOUSE 


G. Mortimer has been appointed locomotive foreman of 
the Canadian Northern at Blue River, Sask. 


J. W. SurRLEs, general foreman of the Southern Pacific at 
Houston, Texas, has been appointed superintendent of shops 
at that point, succeeding J. A. Power, who has been pro- 
moted. 


PURCHASING AND STOREKEEPING 


Roy Benson, chief clerk in the purchasing department of 
the Chicago & Western Indiana and the Belt Railway of 
Chicago, has been appointed purchasing agent, succeeding 
George L. Pollock, resigned to go with another company. 


EpwWarD ORMOND GRIFFIN, purchasing agent and general 
storekeeper of the International & Great Northern here, has 
been appointed assistant to the first vice-president of the St. 
St. Louis Southwest- 
ern, and assistant to 
the president of the St. 
Louis Southwestern of 
Texas, with jurisdic- 
tion over the depart- 
ment of purchasing and 
of materials and sup- 
plies, with headquar- 
ters at St. Louis, Mo. 
He was born on Janu- 
ary 3, 1867, at Madi- 
son, N. C., and received 
his education at 
Brownsville College,, 
Southwestern Baptist 
University and Nash- 
ville College. He be- 
gan railway work with 
the International & 
Great Northern as sec- 
retary to the receiver, and in 1891 was promoted to chief 
clerk to the receiver and purchasing agent of the same road. 
From May, 1895, to June, 1897, he was assistant to the 
general manager, being then appointed assistant to the vice- 
president and general manager in charge of transportation. 
In 1903 he was made passenger and ticket agent, and in 





E. O. Griffin 
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1904 passenger and freight agent. In 1905 he was ap- 
pointed Southwestern passenger agent for the Missouri Pa- 
cific, and then became demurrage agent for the same com- 
pany’s Texas Lines in 1908. He returned to the Inter- 
national & Great Northern in 1909, and in 1910 was 
appointed chief clerk to the superintendent. In June, 1911, 
he was made general storekeeper, and in May, 1914, he 
was promoted to general fuel and supply agent of the same 
road. On the resignation of the purchasing agent and gen- 
eral storekeeper in September, 1914, he was promoted to 
this position, which he held up to the time his present 
appointment became effective. 


Wii11am A. Liny, assistant purchasing agent of the 
Chicago, Milwaukee & St. Paul, has been appointed purchas- 
ing agent with office at Chicago, Ill. Mr. Linn was born 
at Waukesha, Wis., January 4, 1863. He was educated at 
Carroll College, Waukesha, and entered railway service in 
1882 in the accounting department of the Chicago, Milwaukee 
& St. Paul, where he remained until 1887. From 1887 to 1890 
he was bookkeeper in the purchasing department, being then 
promoted to chief clerk in this same office. In 1900 he was 
appointed assistant purchasing agent, with headquarters at 
Chicago, Ill., which position he held at the time his present 
promotion became effective. He succeeded John T. Crocker, 
retired. 


H. L. Morcan has been appointed general storekeeper of 
the St. Louis, Brownsville & Mexico, with office at Kings- 
ville, Tex., succeeding L. C. McRoberts, assigned to other 
duties. 


J. H. Morcan, storekeeper of the Canadian Northern 
at Dauphin, Man., has been appointed storekeeper, with 
office at Port Mann, B. C. 


A. H. Mutcauey has been appointed assistant purchas- 
ing agent of the Grand Trunk Pacific, with headquarters 
at Winnipeg, Man. 


R. M. Netson has been appointed assistant purchasing 
agent of the Chesapeake & Ohio, with office at Richmond, Va. 


H. D. Ponton has been appointed assistant general store- 
keeper of the Southern Pacific, Texas and Louisiana Lines, 
with headquarters at Houston, Tex. 


C. B. Porter, chief clerk to receiver of the International & 
Great Northern, has been appointed purchasing agent and 
general storekeeper, with office at Houston, Tex., succeeding 
E. O. Griffin, resigned to accept service with another com- 
pany. 


OBITUARY 

HENRY MONKHOUSE, until two years ago president of the 
Rome Locomotive & Machine Works, Rome, N. Y., died in 
St. Paul, Minn., on November 9, at the age of about 72 
years. Mr. Monkhouse was in railway mechanical depart- 
ment service for many years. He was acting master mechanic 
of the Chicago, Kansas & Nebraska division of the Chicago, 
Rock Island & Pacific from October, 1887, to November, 
1890, following which, from November, 1890, to June, 1891, 
he was assistant general master mechanic and assistant gen- 
eral master car builder of the Chicago, Rock Island & Pacific 
lines west of the Missouri River. From June, 1891, to Feb- 
ruary 1, 1897, he was assistant superintendent of motive 
power and equipment of the same road; from February 1, 
1897, to April 1, 1900, superintendent of machinery of the 
Chicago & Alton; and from July, 1900, to September, 1901, 
superintendent of motive power of the Chicago, Indianapolis 
& Louisville. In September, 1901, he was appointed general 
manager of the Compressed Air Company, becoming, later. 
president of the Rome Locomotive & Machine. Works, as 
noted above. 


-manager last August, 
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Charles B. Moore has resigned as vice-president and direc- 
tor of the Boss Nut Company, Chicago, Ill. 


S. C. Stebbins, formerly western sales manager of the 
Lansing Company, Lansing, Mich., has been elected secre- 
tary of this company. 


A. S. Blagden has been elected president of the American 
Malleables Company in place of W. G. Pearce who has been 
elected chairman of the board. 


Edward L. Pollock, People’s Gas building, Chicago, has 
been appointed western representative of the Wilson Welder 
& Metals Company, New York. 


A. J. Boyle, formerly with the Pittsburgh Screw & Bolt 
Co., Pittsburgh, Pa., has been appointed general manager 
of the Boss Nut Company, Chicago, IIl. 


Ike W. Lincoln has been appointed manager of the rail- 
road and car material department of the C. A. Goodyear 
Lumber Company, Tomah, Wis., effective January 1. 


J. L. Jackson, vice-president of the Duncan Lumber Com- 
pany, Portland, Ore., has taken charge of the Chicago office 
of this company, succeeding I. W. Lincoln, resigned. 


Charles Wiley, vice-president of John Wiley & Sons, New 
York, publishers of scientific books, died at his home in East 
Orange, N. J., December 3, at the age of 83 years. 


John D. Ristine has been appointed manager of sales of 
the Perolin Railway Service Company, St. Louis, Mo. His 
headquarters will be located in the Peoples Gas building, 
Chicago. 


Harry M. Evans has been appointed eastern sales mana- 
ger of the Franklin Railway Supply Company with office 
at 30 Church street, New York. Mr. Evans was born at 
Meadville, Pa., and 
was educated in the 
public schools at that 
place. He began rail- 
road work as a call boy 
on the Erie, and served 
in various positions in 
the mechanical, trans- 
portation and _ traffic 
departments of that 
road. He entered the 
mechanical department 
of the Franklin Rail- 
way Supply Company, 
October 1, 1908, as 
traveling representative 
and was promoted to 
assistant western sales 





H. M. Evans 


which position he held at the time of his recent appoint- 
ment. 


Alfred Blunt Jenkins, of Jenkins Brothers, New York, 
manufacturers of valves and rubber goods, died December 
29, at his home in Llewellyn Park, West Orange, N. J., 
age 69. 

Ralph G, Coburn, formerly eastern sales manager of the 
Franklin Railway Supply Company, will henceforth devote 


his entire time to the management of the electrical depart- 


ment and exploitation of the Stone-Franklin lighting equip- 
ment. 
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Robert Hughes, until recently engaged in commercial busi- 
ness at Toronto, Ont., has become associated with the 
National Railway Devices Company, Chicago, in the capac- 
ity of manager of sales. 


W. W. Butler has been appointed a vice-president and 
managing director of the Canadian Car & Foundry Com- 
pany, and F. A. Skelton, the secretary-treasurer, has also 
been made a vice-president. 


J. L. Randolph has been elected vice-president of the 
Economy Devices Corporation with office at 30 Church 
street, New York. Mr. Randolph was born in Boston, Mass., 
August 25, 1878, at- 
tended the public 
schools and graduated 
from the English High 
School of that city. He 
began his _ railroad 
career aS a machinist 
apprentice in the Con- 
cord, N. H., shops of 
the Northern Railroad, 
now a part of the Bos- 
ton & Maine. Subse- 
quently he served this 
road in the capacity of 
machinist, gang fore- 
man, general foreman, 
master mechanic, and 
superintendent of 
shops at Keene, N. H. 
In April, 1911, he ac- 
cepted a position with 
the Franklin Railway Supply Company in the mechanical 
department. In February, 1914, he was appointed eastern 
sales manager of the Economy Devices Corporation which 
position he held at the time of his recent appointment. 





J. L. Randolph 


Hugh E. Creer, formerly connected with the sales depart- 
ment of the Union Railway Equipment Company of Chicago, 
Ill., has been appointed special representative of the Camel 
Company, with headquarters at Chicago, II. 


E. P. Hobson, formerly with the Sherwin-Williams Com- 
pany, has been appointed railroad sales representative of the 
Barrett Company, with headquarters in the Illuminating 
Building, Cleveland, Ohio, effective January 1. 


Holden & White, dealers in electric railway specialties, . 


Chicago, Ill., have been appointed general sales agents by 
the Garland Ventilator Company, for the sale of Garland 
ventilators in the steam railway field, as well as in the elec- 
tric railway field. 


F. A. Purdy, Canadian representative of the Chicago Car 
Heating Company at 61 Dalhousie street, Montreal, has also 
been appointed direct representative of the U. S. Light & 
Heat Corporation to the railroads of Canada, and will hence- 
forth represent both companies. 


W. V. D. Wright, formerly sales agent of the Chicago 
district ‘for the Railway Steel Spring Company, has been 
elected vice-president of the Edgewater Steel Company, which 
is constructing a plant at Pittsburgh, Pa., for the manufac- 
ture of locomotive tires and rolled steel wheels. 


The Pyle-National Company, Chicago, announces the fol- 
lowing appointments: Robert C. Shaal, eastern representative, 
with headquarters in New York; N. S. Kenney, representa- 
tive, Munsey building, Baltimore, Md.; W. L. Jefferies, Jr., 
representative, Mutual building, Richmond, Va. 


Burton W. Mudge, president of Mudge & Co., has been 
made vice-president of the Pilliod Company, in full charge 
of its western territory. Mudge & Co. has been the western 
representative cf the Pilliod Company for the past four years. 
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A sketch and picture of Mr. Mudge appeared in the Rail- 
way Mechanical Engineer of October, 1916, page 547. 


Announcement is made of a trustees’ sale in bankruptcy 
by order of the United States District Court of the Cincin- 
nati Equipment Company’s railroad car repair shops, with 
13 acres of land and concrete buildings, tracks, switches, 
etc., at Cullom’s Station, Riverside, Cincinnati, Ohio. ‘The 
property is on the Baltimore & Ohio and New York Central. 


N. B. Ford, who for 10 years traveled for the Corbin Screw 
Corporation of New Britain, Conn., from its Chicago office, 
having his headquarters in Kansas City, and who left some 
two years ago to become connected with the Ford Chain Block 
& Manufacturing Company of Philadelphia, has re-entered 
the employ of the Corbin Screw Corporation as salesman, 
with headquarters in New Britain, and covering the territory 
formally traveled by A. H. Harrop. 


The Allegheny Steel Tank Car Company, incorporated 
under the laws of Pennsylvania, has been formed to manu- 
facture steel tank cars at Warren, Pa., and has purchased 
the plant and equipment of the Allegheny Foundry Company. 
The plant is to be opened in the near future, with a payroll 
of about $100,000. The authorized capital stock is $100,- 
000. H. D. Kopf, president of the Hammond Iron Works, 
of Warren, is president of the new corporation; J. A. Scho- 
field, vice-president; G. L. Craft, secretary; and A. J. Hazel- 
tine, treasurer. 


S. B. Taylor, sales manager of the S K F Ball Bearing 
Company, Hartford, Conn., has been elected vice-president 
of the company, succeeding F. B. Kirkbride, who remains on 
the board of the company. Mr. Taylor will remain in charge 
of sales. G. A. Ungar, former representative of the company 
in Cleveland, Detroit and Pittsburgh, has been appointed 
technical manager and chief engineer, succeeding Uno Fors- 
berg, who returns to Sweden after completing his work of 
creating the manufacturing organization of the S K F Ball 
Bearing Company in this country. 


Norman C. Naylor has been appointed sales agent of the 
Chicago district, in charge of the Chicago office, for the 
Railway Steel Spring Company of New York. Mr. Naylor 
has been in the employ 
of the Railway Steel 
Spring Company since 
1902. He was born in 
Rochester, N. Y., June 
3, 1881, and entered 
the employ of McKee- 
Fuller & Co. Septem- 
ber 8, 1895. In June, 
1896, he left this com- 
pany to attend school 
in Colorado. He en- 
tered the employ of the 
Steel Tired Wheel 
Company, July 5, 
1898, going to the 
Railway Steel Spring 
Company in 1902, 
when the Steel Tired 
Wheel Company was 
merged with the latter. 


He has been employed in the Railway Steel Spring Company 
continuously since that time. 





N. C. Naylor 


At the recent annual meeting of the stockholders of the 
Westinghouse Air Brake Company, the position of chairman 
of the board was created and filled by the election of H. H. 
Westinghouse. John F. Miller, formerly first vice-president, 
was elected to the office of president. A. L. Humphrey, for- 
merly second vice-president and general manager, was made 
first vice-president and general manager of the company. 
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Charles A. Rowan, heretofore auditor, was promoted to the 
position of controller, and John H. Eicher, formerly assistant 
auditor, was made auditor of the company. 


G. H. Peabody, vice-president, and W. A. Austin, con- 
sulting engineer, of the Railway & Mine Supply Company, 
332 South Michigan avenue, Chicago, have been appointed 
western representatives of the Southern Locomotive Valve 
Gear Company, Knoxville, Tenn., and will handle matters 
pertaining to the Southern valve gear and the Brown power 
reverse gear in Chicago territory. Mr. Peabody was former- 
ly western sales manager for the Lima Locomotive Works, 
and Mr. Austin was formerly connected with the Baldwin 
Locomotive Works, and later chief mechanical engineer of 
the Lima Locomotive Works. 


At a meeting of the board of directors of the American 
Locomotive Company on December 26, Andrew Fletcher was 
elected president to succeed Waldo H. Marshall, resigned. 
Mr. Fletcher has been a director and a member of the execu- 
tive committee for several years. A to J. Mc- 
Naughton, the vice-president whose resignation has also been 
accepted to take effect in February, has not been selected. 
Mr. Fletcher is president of the W. & A. Fletcher Company, 
manufacturers of marine engines, with a plant in Hoboken, 
N. J. The corporation is one of the oldest firms of the kind 
in the country. He is a director of the William Cramp & 
Sons Ship & Engine Building Company and president of the 
Consolidated {ron Works and the North River Derrick Com- 
pany. 


successor 


George L. Pollock, purchasing agent of the Chicago & 
Western Indiana and the Beit Railway of Chicago, has re- 
signed to become vice-president and treasurer of the Burnside 
Steel Company, with 
headquarters at Chi- 
cago, Il]. He was born 
on December 8, 1874, 
at Burlington, Iowa, 
and entered railway 
service with the Chi- 
cago, Burlington & 
Quincy in May, 1892. 
From December, 1905, 
to May, 1906, he was 
chief clerk to the pur- 
chasing agent of the 
Wabash, with office at 
St. Louis, Mo., follow- 
ing which he was ap- 
pointed purchasing 
agent of the Wheeling 
* Lake Erie. In May, 
1910, he became pur- 
chasing agent of the 
Chicago & Western Indiana and the Belt Railway of Chi- 
cago, from which position he has just resigned to become 
vice-president and treasurer of the Burnside Steel Company, 
as noted above. 





George L. Pollock 


At separate meetings of the boards of directors of the two 
companies on December 8, it was unanimously voted to merge 
the Westinghouse Air Brake Company and the Union Switch 
& Signal Company. The matter will be submitted to stock- 
holders of both companies for approval within the next two 
weeks. It is planned to increase the capital of the Air Brake 
Company from $20,000,000 to $30,000,000, and make an 
exchange of stock on the basis of four shares of the Air Brake 
Company for five shares of Union Switch preferred and two 
shares of Air Brake for three shares of Union Switch com- 
mon. The object of the merger is to reduce overhead ex- 


penses, as both companies are controlled by practically the 
same interests, and are now engaged in similar kinds of busi- 
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ness. What changes in the physical status of the plants will 
result from the merger has not been decided upon. 

George H. Groce has left the Electric Storage Battery 
Company, where he has been a sales agent of the railway 
department, to become a sales representative in the railroad 
department of the U. S. Light & Heat Corporation of Niagara 
Falls, N. Y., with headquarters at 1402 Railway Exchange 
building, Chicago. Mr. Groce has had considerable railroad 
experience. Starting as a telegraph operator on the Pitts- 
burgh & Lake Erie in 1880, he has since been with a num- 
ber of roads in such positions as train despatcher, signal en- 
gineer, division superintendent and assistant to vice-president 
and to general manager. Mr. Groce has also represented the 
General Railway Signal Company, and was assistant to the 
president of that company. From 1912 to 1915 he was 
vice-president of the Wright Telegraphic Typewriter Com- 
pany. 

R. W. Young, secretary and general manager of the Weir 
& Craig Manufacturing Company, Chicago, Ill., has resigned 
to organize and become president of the R. W. Young 
Manufacturing Com- 
pany, manufacturer of 
electric and pneumatic 
hoists, monorail cranes 
and electric and pneu- 


matic turntable trac- 
tors. Mr. Young was 
born in Hamilton, 


Ont., and is a graduate 
of the Collegiate Insti- 
tute of that city. In 
1892 he went to Chi- 
cago to enter the firm 
of Russell Brothers & 
Young, iron founders, 
then being established. 
This concern carried 
on business for several 
years and then sold 
out, at which time Mr. 
Young became man- 
ager of the Liquid Carbonic Company at Pittsburgh, Pa. 
In 1902 he returned to Chicago to become secretary and 
general manager of the Weir & Craig Manufacturing Com- 
pany. 





R. W. Young 


A complete reorganization of the Joliet Railway Supply 
Company, Chicago and Joliet, Tl., has been effected. ‘The 
entire capital stock, good-will, patents, property, liabilities 
and assets of the Joliet Railway Supply Company have been 
purchased by the Northwestern Malleable Iron Company, 
Milwaukee, Wis. Possession of the offices and plants of 
the Joliet company has been taken by the new management 
and new officers elected. ‘The new company’s headquarters 
have been established at 4052 Princeton avenue, Chicago, 
where extensive additions and improvements to the plant will 
be made at once. The company will hereafter manufacture 
its own malleable iron and two new car specialties will be 
added to the output, which has consisted of brake beams, 
side and center bearings, etc. The following officers have 
been elected: President, C. F. Huntoon; vice-president, F. 
L. Sivyer; secretary and treasurer, W. F. Hoffman; manager, 
R. F. C. Schultz. 


George W. Bender has been appointed assistant to the 
vice-president of Mudge & Co., with office in Chicago. 
Mr. Bender, who has been manager of the mechanical depart- 
ment of the same company for several years, was born August 
20, 1884, in Pittsburgh, Pa. In 1901 he entered the service 
of the Pressed Steel Car Company, serving in the engineering 
department on freight car construction. In 1906 he entered 
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the service of the American Locomotive Company in the 
engineering department, where he later had charge of the 
extra work order department. In 1908 Mr. Bender returned 
to the Pressed Steel Car Company, again entering the en- 
gineering department to engage in passenger car work, re- 
maining until September, 1910, when he resigned to accept 
the position as chief draftsman of Mudge & Co. Subse- 
quently he was appointed manager of the mechanical de- 
partment, which position he held up to the time of his recent 
promotion. 


The United Hammer Company, 141 Milk street, Boston, 
Mass., has purchased the power hammer business of E. & 
T. Fairbanks & Co., St. Johnsbury, Vt., and is prepared to 
furnish complete Fairbanks power hammers of all. sizes for 
prompt shipment, as well as parts and repair sections. Fair- 
banks hammers have been manufactured since 1890; first by 
the Dupont Manufacturing Company, St. Johnsbury, Vt., 
who marketed them under the name “Dupont” hammers. In 
1902 the business was taken over by E. & T. Fairbanks & 
Co., St. Johnsbury, who have been manufacturing them since, 
they giving the machine the name “Fairbanks” hammers, 
which title will be continued. During the time E. & T. 
Fairbanks manufactured these hammers they were sold by 
their selling agents, the Fairbanks Company of New York, 
and branches, in the East; by Fairbanks, Morse & Co., Chi- 
cago, and branches, in the West, and by the Canadian Fair- 
banks Company in Montreal, and branches, for Canada. 
They were also handled in Europe by the London, Glasgow, 
Paris and Hamburg branches of Fairbanks Company. These 
hammers are known throughout the world, some 1,400 instal- 
lations having been made. 


W. J. Leighty, who has resigned as mechanical engineer 
of the St. Louis-San Francisco, with office at Springfield, 
Mo., to become chief engineer for the Oxweld Railroad Serv- 
ice Company, Chicago, 
I1]., was born at Ton- 
ganoxie, Kan., on Oc- 
tober 19, 1878. Upon 
leaving the University 
of Kansas, where he 
spent four years, he en- 
tered railway service in 
August, 1904, as a ma- 
chinist in the Atchison, 
Topeka & Santa Fe 
shops as Topeka, Kan. 
In April, 1905, he was 
transferred to the ef- 
ficiency department of 
the same road, where 
he remained until the 
following September, 
when he re-entered the 
University of Kansas. 
In June, 1906, he 
graduated from the mechanical and electrical engineering 
departments of that institution, following which he returned 
to the efficiency department of the Santa Fe at Topeka, 
Kan. On June 1, 1907, he left the Santa Fe to enter the 
service of the St. Louis & San Francisco in the office of 
the general superintendent of motive power, devoting his 
time to the standardization of mechanical equipment. On 
December 21, 1907, he became one of the motive power assis- 
tants in the experimental and betterment departments on the 
Atchison, Topka & Santa Fe, with headquarters at Topeka, 
Kan., being transferred to the position of assistant to the 
engineer of tests on August 1, 1912. In October, 1913, he 
was appointed mechanical engineer of the St. Louis & San 
Francisco, with headquarters at Springfield, Mo., from which 
position he resigned to enter the service of the Oxweld Rail- 
road Service Company. 





W. J. Leighty 
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Power HammMers.—A booklet recently issued by Beaudry 
& Company, Inc., illustrates and describes in considerable 
detail the Beaudry Champion and Beaudry Peerless power 
hammers made by the company. 


LocoMoTIVE GRATE SHAKER.—Bulletin No. 700, recently 
issued by the Franklin Railway Supply Company, New 
York, gives information relative to the advantages and opera- 
tion of the Franklin steam grate shaker. 

LocoMoTIvE AppLIANCEsS.—Bulletins No. 111 and No. 
112, recently issued by the Economy Devices Corporation, 
deal respectively with the type B Universal valve chest, and 
the straightway piston valve arrangement. 

CoRKBOARD INSULATION.—A booklet and folder recently 
issued by the Armstrong Cork Company, Pittsburgh, Pa., 
are entitled respectively ‘“‘Nonpareil Corkboard Insulation 
for Cold Storage Rooms” and “Fifteen Years on Brine 
Lines.” 


HypravuLtic VALVES AND Firrincs.—Catalogue No. 94, 
recently issued by the Watson-Stillman Company, New York, 
describes the company’s line of hydraulic valves and fittings. 
The booklet contains 96 well illustrated pages, and in them 
complete details, sizes and lists are given concerning valves 
and accessories of all kinds. 


ALLoy StTeEELs.—The Vanadium-Alloys Steel Company, 
Pittsburgh, Pa., has issued a new pamphlet on Vasco Vana- 
dium, in which information is given as to the study of alloy 
steels and their uses. ‘The pamphlet also describes the 
various types of Vasco Vanadium steel, and contains a com- 
plete list of carbon steel extras. 


KEEPING Cars IN SERVICE.—This is the title of a book- 
let recently issued by the American Steel Foundries Com- 
pany to show the advantages to be gained by the application 
of Economy cast steel draft arms to wooden underframe 
cars. The booklet contains several illustrations showing the 
Economy arms and their application. 

THAWING Ovutrit.—The Hauck Manufacturing Com- 
pany, Brooklyn, N. Y., has issued a pamphlet describing its 
kerosene thawing outfit and torches, and illustrating their 
use on railroads, for such purposes as the thawing of track 
work, switches, signaling, hopper cars and the like. Sev- 
eral pages are devoted to detailed descriptions of the several 
sizes and types of burners made. 

SMALL TooLs.—Catalogue No. 9, recently issued by the 
Pratt & Whitney Company, Hartford, Conn., is a complete 
catalogue of the small tools manufactured by the company. 
The booklet has over 300 pages and gives data and price lists 
of the company’s taps, dies, milling cutters, reamers, punches. 
drills and miscellaneous tools. About 40 pages are devoted 
to tables of standard threads, thread dimensions and tap 
drill sizes, decimal equivalents, ete. 

MILLING MAcHINEs.—Catalogue No. 19, recently issued by 
the Kearney & Trecker Company, Milwaukee, Wis., is an 
86-page booklet describing and illustrating the company’s 
line of milling machines. The Kearney & Trecker Company 
manufactures milling machines only. In its catalogue it 
takes up point by point every part of the machines, empha- 
sizing each detail of mechanical correctness and summarizing 
the advantages of its unique and patented features. 


PorTABLE Toots.—H. B. Underwood & Co., Phila- 
delphia, Pa., have recently issued a catalogue covering their 
extensive line of portable tools. The catalogue not only 
shows illustrations of new tools, but also covers many new 
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and interesting features which have been added to the older 
types. The booklet contains much useful information and 
is of especial interest at this time because of the rapid 
development which has recently taken place in the design of 
portable tools, and also because of their increased use in 
railway shops during the last few years. 


Gears.—Facts About Gears is the title of a 40-page book- 
let recently issued by the Van Dorn & Dutton Company, 
Cleveland, Ohio. The booklet is termed a reference book for 
gear buyers. It is divided into 21 sections giving such infor- 
mation as: Gearing terms, how to order gears of all kinds, 
spur gear specifications, bevel and mitre gear specifications, 
worms and worm gears, sprocket specifications, Lewis’ rule 
for strength of gear teeth, diametral pitch formulae, diame- 
tral pitch table, circular pitch formulae, circular pitch table, 
decimal equivalents, metric pitch module, standard keyways, 
comparative size of gear teeth, etc. 


Paint Gun.—The Spray Engineering Company, Boston, 
Mass., in Bulletin No. 310 describes the “Spraco” paint gun, 
a hand tool for use in applying all kinds of liquid coatings. 
The complete equipment consists of the paint gun proper 
connected by flexible hose to a portable unit combining in 
a compact, rugged form the material container, air dryer and 
strainer, pressure control attachment, and pressure gage. 
The equipment is adapted for use in shop or field and may 
be adjusted for spraying the highest grade of varnishes and 
lacquers, as well as heavy asphaltum and structural paints, 
producing finely finished surfaces without streaks or brush 
marks. It is also adapted to applying heavy durable coat- 
ings to rough structures. 


ENGINE LatHes.—The J. A. Fay & Egan Company, Cin- 
cinnati, Ohio, has issued Bulletin No. 201, describing its 
18-in. standard engine lathe. This lathe has a double-slid- 
ing back gear and is equipped to give 16 spindle speeds, 
with a single back gear, ranging from 12.5 to 375 r. p. m. 
and 18 spindle speeds with the double friction back gear 
ranging from 13.5 to 338 r. p.m. The feed box is provided 
to give four rates of positive geared feed. The spindle is 
made of .50 per cent carbon hammered crucible steel, and 
runs in large phosphor bronze boxes. ‘This lathe has a 
swing of 18!4 in. over the ways and 11% in. over the 
carriage; the bed is 8 ft. long and the distance between cen- 
ters is 4 ft. 5 in. The net weight of the lathe is 3,200 lb. 


Arr CoMmMPRESSORS—PNEUMATIC HAMMERS.—Ingersoll- 
Rand Company, New York, has recently issued the following 
bulletins: Form 8,311, on “Little David” pneumatic rivet- 
ing hammers, inside trigger pattern. These hammers are 
offered in six sizes, the dimensions and specifications of 
which are listed in the descriptive table in the catalogue. 
A very important feature of this tool is the rivet set retainer 
designed to meet the regulations and requirements of the 
safety appliance laws enacted in the various states. Form 
3,130 on class ER-1 power driven single stage straight line 
air compressors. These machines are built in various sizes 
from 6 to 12-in. stroke, with a piston displacement capacity 
of 52 to 955 cu. ft. per minute, and are equipped with 
the Ingersoll-Rogler type of air valve. Both catalogues are 
well illustrated. 


PNEUMATIC COLLECTING AND CONVEYING SYSTEMS.— 
Catalogue No. 235 recently issued by the B. F. Sturtevant 
Company, Hyde Park, Mass., is devoted to the line of Stur- 
tevant fan systems for collecting dust and conveying ma- 
terials. The book is 8 in. by 11 in. in size and contains 
76 well illustrated pages. It shows the necessity for dust 
collecting systems and takes up the advantages of Sturtevant 
apparatus for this work and for conveying pulverized coal 
and other materials. The fans themselves are described in 
detail with illustrations of the various types of fans and 
auxiliary equipment. Information is given which will en- 
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able the prospective purchaser to ascertain what type and 
size of apparatus is best suited for his purpose. ‘There are 
also given tables of velocity, volume pressure, horsepower, 
etc. A large number of illustrations show actual installa- 
tions in plants of various kinds. 


ELectric RatLway ApparATus.—Recent bulletins from 
the Westinghouse Electric & Manufacturing Company in- 
clude the following. Circular No. 1516-A covers electric 
locomotives for freight haulage. It gives reasons for the 
adoption of electric locomotives, takes up the handling of 
freight traffic by electric railways and contains a detailed 
description of the equipment used in such work as well as 
the Interstate Commerce Commission requirements for this 
service. Leaflet 3764-A describes the No. 323-V split frame 
type railway motor having a rating of 30 kw. at 600 volts. 
The No. 101-K railway motor with a rating of 30 kw. at 
600 volts is described and illustrated in considerable detail 
in leaflet 3510. This motor is especially adapted to operat- 
ing conditions requiring the handling of heavy loads at slow 
speed without undue draft of current on the generating equip- 
ments. Circular 1577 takes up standard railway equipments 
and 1571 drum type controllers. The bulletins are well 
illustrated. 


Taps AND Dirs.—The Greenfield Tap & Die Corporation, 
Greenfield, Mass., has recently issued catalogue No. 37, con- 
taining the entire line of the Greenfield Tap & Die Corpora- 
tion, and taking the place of the old divisional catalogues as 
follows: Wells Brothers Company, Division No. 34; Wiley 
& Russell Manufacturing Company, Division No. 36; A. J. 
Smart Manufacturing Company, Division No. 3. By com- 
bining the tools of the different divisions, the line has been 
much simplified. The famous old trade marks, “Little Giant,” 
“Lightning,” “‘Green River’ and ‘‘Smart,” are still retained 
as applies to taps, dies and screw plates, these brand names 
having reference particularly to the various styles of dies 
which have so long been marketed under these names. The 
new G. T. D. trade mark is already making its appearance 
on some of the tools of the corporation, and will be added 
to others as fast as practicable. The line illustrated in the 
new catalogue includes taps, dies, screw plates, reamers, gages, 
threading machines, tap and die holders, the friction tap 
chuck, the Wells self-opening die, the new “Gun” tap, pipe 
threading tools, etc. 


INGERSOLL-RAND Company.—This company has recently 


issued three new bulletins as follows: Form 9,024 deals 
with steam condensing plants of the Beyer barometric type. 
The Beyer condenser is of the barometric counter-current 
type, in which the air and vapor leaving the condenser move 
counter to or in an opposite direction to the incoming water. 
As a result, the air contained in the water is removed before 
the mixture of water and steam takes place, and the air and 
vapor leave at a comparatively low temperature. The cata- 
logue describes the fundamental principles of steam con- 
densing plants in minute detail, and compares the Beyer 
barometric condenser with low level jet condensers and sur- 
face condensers. Auxiliary apparatus, such as vacuum 
pumps and centrifugal water pumps, is also illustrated and 
described in detail. Form 4,122 describes the IR Model 
Leyner drill sharpener. ‘This bulletin explains and illus- 
trates the sharpener in detail, and shows the various styles of 
bits. Machine sharpeners, it is asserted, not only make uni- 
form bits, but make them at less expense and with greater 
satisfaction than can be done by hand. Form 3,033 de- 
scribes the Imperial “XPV” duplex steam driven compres- 
sors, produced to meet a demand for a steam driven air com- 
pressor, designed and constructed to operate satisfacorily 
under “high pressures” and “superheat,” as well as under 
“ordinary steam’ conditions. The catalogue shows the 
various sizes and capacities, and explains in detail the 
operation of the Imperial piston valve. 





